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Honorable  Edmund  G.  Brown,  Governor,  and 
Members  of  the  Legislature  of  the 
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Gentlemen: 

I  have  the  honor  to  transmit  herewith  Bulletin 
No.  110,  "North  Bay  Aqueduct".   The  investigation  leading 
to  this  bulletin  was  initiated  by  the  department  in  I96O. 
Its  purpose  is  to  make  available  to  local  interests  infor- 
mation on  the  potential  demand  for  and  probable  cost  of 
water  from  the  North  Bay  Aqueduct  under  existing  pricing 
and  repayment  policies. 

The  North  Bay  Aqueduct  was  authorized  by  the 
Legislature  in  1957^  as  a  feature  of  The  California  Water 
Plan.   Funds  in  the  amount  of  $1,340,000  were  appropriated 
for  preparation  of  final  design  and  contract  specifications, 
Subsequently,  $1,000,000  was  appropriated  for  right-of-way 
acquisition.   The  project  is  included  in  the  Burns-Porter 
Act  as  a  feature  of  the  State  Water  Facilities. 

The  bulletin  concludes  that  there  is  a  potential 
demand  for  water  in  the  North  Bay  Area,  that  the  North  Bay 
Aqueduct  is  the  most  feasible  initial  development  to  meet 
near-future  requirements  for  supplemental  water,  and  that 
construction  should  be  started  immediately  to  provide  water 
to  Napa  County  by  I966. 


Sincerely  yours. 


Director 


▼11 


STATE  OF  CALIFORNIA 
DEPARTMENT  OF  WATER  RESOURCES 


EDMUND  G.  BROWN,  Governor 

WILLIAM  E.  WARNE,  Director  of  Water  Resources 

ALFRED  R,  GOLZE,  Chief  Engineer 


DIVISION  OF  RESOURCES  PLANNING 

William  L.  B6rry  Division  Engineer 

Albert  J.  Dolclnl   ,  .   Chief,  Statewide  Investigations  Branch 


BAY  AREA  BRANCH 

Charles  A.  McCullough   Branch  Chief 

Herbert  W.  Greydanus  Chief,  Planning  Section 


The  Investigation  leading  to  this  report 
was  conducted  under  the  direction 
of 

Carleton  E.  Plumb   Supervising  Engineer 


by 

Jerry  D.  Vayder   Senior  Engineer 

George  H.  Kruse   Associate  Engineer 

David  K.  Marty Engineering  Aid  II 


Aqueduct  design  and  cost  estimates  were  prepared  by  the  Division 
of  Design  and  Construction 


ix 


CALIFORNIA  WATER  COMMISSION 

RALPH  M.  BRODY,  Chairman,  Fresno 
SAMUEL  B.  MORRIS,  Vice  Chairman,  Los  Angeles 

JOHN  W.  BRYANT,  Riverside         JOHN  P.  BUNKER,  Gustlne 
IRA  J.  CHRISMAN,  Vlsalla  GEORGE  C.  FLEHARTY,  Redding 

WILLIAM  H,  JENNINGS,  La  Mesa      JOHN  J.  KING,  Petaluma 

MARION  R.  WALKER,  Ventura 


GEORGE  B.  GLEASON 
Chief  Engineer 


WILLIAM  M.  CARAH 
Executive  Secretary 


CHAPTER  I.    THE  RE-EVALUATION  PROGRAM 

Ihe  re-evaluation  study  of  the  North  Bay  Aqueduct  was 
undertaken  by  the  Department  of  Water  Resources  pursuant  to  a 
statement  made  by  the  Director  of  Water  Resources  to  local 
interests  from  the  north  bay  counties  at  a  public  meeting  held  in 
Sacramento  on  April  28,  I96O.   This  meeting  was  called  by  the 
former  director  to  obtain  a  decision  from  the  north  bay  interests 
regarding  the  immediate  course  of  action  to  be  taken  by  the  de- 
partment on  the  North  Bay  Aqueduct,   The  meeting,  which  was 
considered  necessary  because  of  the  apparent  lack  of  unanimity 
on  the  part  of  local  interests  regarding  the  North  Bay  Aqueduct, 
was  well  attended  by  legislators,  members  of  county  boards  of 
supervisors,  representatives  of  water  agencies  and  agricultural 
interests,  and  interested  individuals  from  the  four  north  bay 
counties. 

In  consideration  of  the  high  degree  of  interest  ex- 
pressed by  the  local  representatives  at  the  April  28th  meeting, 
it  was  agreed  that  the  North  Bay  Aqueduct  would  be  reanalyzed  in 
light  of  more  recent  physical  data  and  pricing  and  repayment 
policy,  that  acquisition  of  lands,  easements,  and  rights  of  way 
would  proceed  in  areas  where  the  aqueduct  alignment  was  firmly 
fixed,  and  that  an  answer  would  be  made  available  by  January  1, 
1961.  However,  because  of  delays  in  getting  the  work  program 
underway,  the  time  required  in  scheduling  the  many  meetings  with 
local  water  agencies  to  discuss  the  developed  data,  and  the  time 
required  for  the  evaluation  of  the  data  and  preparation  of  a 
formal  reply  by  the  responsible  local  interests,  the  investigation 
extended  beyond  the  original  due  date, 
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This  report  sets  forth  results  of  the  North  Bay 
Aqueduct  re-evaluation  study.   It  presents  up-to-date  physical, 
engineering,  and  economic  data  with  respect  to  demands  for  water 
from  the  North  Bay  Aqueduct  and  the  costs  thereof,  draws  con- 
clusions from  the  developed  data,  and  sets  forth  recommendations 
regarding  the  future  course  of  action  by  the  department  with  re- 
spect to  the  North  Bay  Aqueduct  and  other  potential  water  de- 
velopment for  the  North  Bay  Area. 

History  of  North  Bay  Aqueduct 

Investigation  of  the  North  Bay  Aqueduct  was  originally 
authorized  by  the  Abshire-Kelly  Salinity  Control  Barrier  Acts  of 
1953  and  1955.   T^e  1955  Act  called  for  studies  for  "... 
purposes  of  developing  complete  plans  of  the  means  of  ac- 
complishing deliveries  of  fresh  water  to  the  San  Francisco  Bay 
Area  ,  ,  .",  Including  the  counties  of  Solano,  Napa,  Sonoma, 
and  Marin,   Results  of  this  study  were  published  in  Department 
of  Water  Resources  Bulletin  No,  60,  entitled  "Interim  Report  to 
the  California  State  Legislature  on  the  Salinity  Control  Barrier 
Investigation",  dated  March,  1957. 

Bulletin  No.  60  recommended  authorization  of  the  North 
Bay  Aqueduct  for  construction  as  a  feature  of  The   California 
Water  Plan,  and  the  appropriation  of  funds  for  acquisition  of 
lands,  easements,  and  rights  of  way  and  preparation  of  con- 
struction plans  and  specifications.   The  Legislature,  by 
enactment  of  Chapter  2252,  Statutes  of  1957,  authorized  the 
North  Bay  Aqueduct  as  a  unit  of  The  California  Water  Plan  and 
appropriated  $1,340,000  for  the  preparation  of  construction 
plans  and  specifications.   The  1959  Legislature  appropriated 
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$1,000,000  for  acquisition  of  lands,  easements,  and  rights  of 
way  in  connection  with  the  North  Bay  Aqueduct, 

As  work  proceeded  with  preparation  of  final  plans  and 
specifications,  it  became  increasingly  apparent  that  the  attitude 
of  the  water  users  in  the  four  north  bay  counties  did  not 
indicate  unanimity  of  interest  in  the  North  Bay  Aqueduct,   This 
indication  was  brought  out  in  a  hearing  on  the  aqueduct  held  on 
August  27,  1958,  in  Napa  by  the  Legislative  Subcommittee  on 
Financial  and  Economic  Policy  for  State  Water  Projects,   As  a 
result,  work  on  the  project  was  suspended  for  more  than  a  year. 

Recognizing  the  need  for  an  immediate  decision  con- 
cerning the  course  of  action  by  the  department  on  the  North  Bay 
Aqueduct,  the  Director  called  the  previously  mentioned  public 
meeting  which  was  held  on  April  28,  i960.   The  agreement  reached 
during  that  meeting  constituted  the  authority  for  the  current 
re-evaluation  study. 

Objective  and  Scope  of  Study 
The  North  Bay  Aqueduct  re-evaluation  study  has  as  its 
objective  the  determination  of  probable  demand  for  water  within 
the  potential  aqueduct  service  area  in  light  of  recent  past  and 
indicated  future  trends  of  land  use,  costs  of  aqueduct  water, 
current  pricing  and  repayment  policy,  local  water  development 
alternatives,  and  ability  of  local  users  to  pay,  primarily  for 
irrigation  water.   The  results  of  the  study,  after  review  and 
comment  by  the  potential  water  users,  will  provide  the  basis  for 
a  decision  by  local  interests  in  the  north  bay  counties  as  to 
whether  to  proceed  with  negotiations  looking  toward  the  execution 
of  contracts  for  purchase  of  water  from  the  North  Bay  Aqueduct. 
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The  re-evaluation  study  is  concerned  primarily  with 
three  significant  factors  or  events  which  have  occurred  or  have 
become  evident  since  the  publication  of  Bulletin  No,  60,  and 
which  materially  affect  estimates  of  future  water  demand  from  the 
North  Bay  Aqueduct,   These  three  factors  are  as  follows: 

1,  Indicated  greater  population,  necessitating 
an  upward  revision  in  population  projections  and  water 
requirements; 

2,  Active  steps  by  local  water  service  agencies 
to  develop  local  water  supplies  or  to  contract  for 
imported  supplies;  and 

3,  Announcement  by  the  Governor  of  cost 
allocation,  pricing,  and  repayment  policy  and  contract 
principles  to  be  followed  by  the  Department  of  Water 
Resources, 

The  scope  of  the  re-evaluation  study  was  limited  to 
consideration  of  that  portion  of  the  Counties  of  Marin,  Sonoma, 
Napa,  and  Solano  which  drains  into  San  Francisco  Bay.   For 
purposes  of  the  report,  this  area,  which  represents  the  maximum 
potential  service  area  of  the  North  Bay  Aqueduct,  is  designated 
the  "North  Bay  Area".   The  North  Bay  Area  is  delineated  on 
Plate  1,  entitled  "Area  of  Investigation".   The  Solano  Irrigation 
District  was  not  considered  a  part  of  the  potential  service  area 
for  agricultural  water  since  it  is  presently  served  by  the 
Solano  Project  of  the  U.  S,  Bureau  of  Reclamation.   However, 
urban  requirements  considered  did  include  those  cities  within 
the  Solano  Irrigation  District,   Planning  studies  were  pointed 
toward  an  aqueduct  capacity  which  would  meet  the  demands  for 
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water  to  the  year  1990.   This  is  in  consonance  with  the  planning 
for  the  State  Water  Facilities.   Possible  water  supply  projects 
which  could  supplement  the  North  Bay  Aqueduct,  both  with  respect 
to  service  area  and  timing  of  need,  were  given  study  and  analysis, 
utilizing  all  presently  available  data.  Such  analysis  was  con- 
sidered necessary  In  order  to  arrive  at  the  best  project  or 
combination  of  projects  to  serve  the  North  Bay  Area. 

Conduct  of  Studies 

The  North  Bay  Aqueduct  re-evaluatlon  study  Involved 
first  the  updating  in  the  office  of  those  data  and  factors  which 
could  have  an  effect  upon  water  demand  from  the  aqueduct.   Basic 
data  were  reviewed  and  revised  in  accordance  with  the  latest 
information  available  to  the  department.   Representatives  of 
potential  water  users  throughout  the  service  area  were  then 
consulted  to  apprise  them  of  preliminary  results  of  the  studies, 
and  to  obtain  from  them  any  additional  data  which  would  assist 
the  department  in  the  conduct  of  its  studies. 

Additional  office  studies  were  then  made,  to  synthesize 
the  preliminary  data  and  formulate  a  North  Bay  Aqueduct  which 
appeared  to  meet  the  projected  1990  supplemental  water  demands 
within  the  North  Bay  Area.   The  costs  of  water  resulting  from  these 
studies  were  used  as  a  basis  for  further  discussion  with  potential 
water  users,  to  ascertain  if  there  would  be  an  actual  demand  for 
aqueduct  water  at  the  indicated  costs.   As  a  final  item,  the 
interest  expressed  for  aqueduct  water  at  the  indicated  costs  was 
used  as  the  basis  for  the  recommendations  in  this  report. 
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CHAPTER  II.    WATER  SUPPLY  AND  REQUIREMENTS 

This  chapter  discusses  and  evaluates  the  existing  and 
probable  near  future  water  supplies  available  to  the  North  Bay 
Area,  presents  a  derivation  of  projected  water  requirements  to 
the  year  1990,  and  equates  the  available  water  supplies  with 
determined  water  requirements  to  Indicate  the  potential  1990  re- 
quirements for  supplemental  water.  The  supplemental  water  re- 
quirements, so  determined,  provide  the  basis  for  the  formulation 
and  economic  evaluation  of  the  North  Bay  Aqueduct,  which  is 
discussed  in  the  ensuing  Chapter  III. 

Available  Water  Supply 
The  present  developed  water  supply  in  the  North  Bay 
Area  is  obtained  from  surface  reservoir  storage,  from  ground  water 
basins,  and  from  Imports  from  Putah  Creek  (Monticello  Reservoir), 
Cache  Slough,  and  the  Russian  River.  Additional  water  supplies 
will  be  imported  from  the  Russian  River  in  the  near  future. 
Available  information  relative  to  each  of  these  sources  was 
collected  and  reviewed  in  order  to  determine  the  amount,  timing, 
and  place  of  use  of  all  existing  and  near  future  water  supplies. 
This  Information  is  discussed  for  each  of  the  four  north  bay 
counties  in  the  following  paragraphs.  It  should  be  noted  that 
for  this  report  the  assumption  was  made  that  available  water 
supplies  would  generally  be  usable  within  the  entire  drainage 
area  unless  specific  distribution  agreements  precluded  such 
assumption.  While  the  total  available  supply  in  each  of  the 
counties  would  remain  the  same,  certain  assumptions  were  made 
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as  to  trend  of  land  use  within  the  county  during  the  period  from 
i960  to  1990,  particularly  as  the  type  of  water  demand  changes 
with  encroachment  of  urban  development  on  present  agricultural 
lands, 

Marin  County 

Two  water  agencies,  the  Marin  Municipal  Water  District 
and  North  Marin  County  Water  District,  develop  and  distribute  all 
of  the  surface  water  supplies  in  Marin  County,  except  for 
several  small  commercial  water  agencies  which  serve  a  few 
consumers  in  coastal  communities.  At  the  present  time,  the  firm 
annual  yield  of  developed  surface  water  supplies  within  the 
county  aggregates  about  17,600  acre-feet.  During  normal  water 
years  it  is  possible  to  operate  existing  facilities  to  obtain  a 
higher  temporary  yield,  such  as  in  1959  when  reported  water 
deliveries  amounted  to  about  21,600  acre-feet. 

With  the  completion  of  Nlcasio  Reservoir  in  I96I  by 
the  Marin  Municipal  Water  District,  an  additional  firm  annual 
yield  of  13,200  acre-feet  became  available.  This  will  increase 
the  total  yield  of  local  surface  water  supplies  to  an  estimated 
30,800  acre-feet  per  year.   In  addition  to  this  yield  from  local 
development,  the  North  Marin  County  Water  District  has  contracted 
for  an  annual  import  of  10,000  acre-feet  of  water  from  the 
Russian  River  through  facilities  of  the  Sonoma  County  Flood 
Control  and  Water  Conservation  District,  It  is  anticipated  that 
construction  of  the  project  will  be  completed  in  December  I96I. 
Ground  water  sources,  although  contributing  a  minor  portion  of 
the  total  water  supply,  were  not  considered  sufficient  for 

quantitative  evaluation, 

\ 
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The  total  present  and  near  future  water  supply 
available  to  Marin  County,  therefore.  Is  estimated  to  be  about 
4O,8O0  acre-feet  per  year.  Since  the  entire  water  supply  Is 
treated  for  urban  use.  It  Is  probable  that  It  will  continue  to 
be  available  only  for  such  use.  This  Is  considered  a  valid 
assumption  In  view  of  the  rapid  trend  toward  urbanization  of  the 
county.   Ihe  present  and  contemplated  water  supply  within  the 
organized  districts,  as  described,  should  be  adequate  until  about 
1975.  However,  the  coastal  communities  outside  the  districts 
are  presently  having  difficulty  in  obtaining  adequate  water 
supplies, 

Sonoma  County 

The   annual  firm  yield  of  presently  developed  surface 
waters  in  Sonoma  County  is  estimated  to  be  about  1,200  acre-feet, 
U,  S,  Geological  Survey  Water  Supply  Papers  1426  and  1495 
contain  the  following  records  of  ground  water  pumpage  in  1952; 
Petaluma  Valley,  1,800  acre-feet;  Kenwood  Valley,  26O  acre-feet; 
and  Sonoma  Valley,  2,400  acre-feet.  Present  knowledge  indicates 
that  any  appreciable  Increase  of  this  pumpage  over  a  prolonged 
period  would  result  in  sea  water  intrusion  from  beneath  the  bay. 
Reports  of  the  Sonoma  County  Flood  Control  and  Water  Conservation 
District  Indicate  that  about  9,700  acre-feet  of  water  per  year 
will  be  delivered  to  the  vicinity  of  Petaluma  and  Sonoma  upon 
completion  of  aqueduct  facilities  presently  under  construction 
from  the  Russian  River, 

Therefore,  following  construction  of  the  Petaluma  and 
Sonoma  Aqueducts,  the  total  annual  water  supplies  available  to 
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Sonoma  County  from  both  surface  and  underground  sources  will  be 
about  15>^00  acre-feet.   Of  this  amount.  It  is  estimated  that 
l4,800  acre-feet  will  be  available  for  urban  use  In  1990,  and  600 
acre-feet  for  agricultural  use.   The  current  studies  indicate  that 
supplemental  urban  water  is  presently  needed  in  the  City  of 
Sonoma,  but  that  such  water  could  be  obtained  from  sources  other 
than  the  North  Bay  Aqueduct,  such  as  the  Sonoma  aqueduct  from 
the  Russian  River, 

Napa  County 

The  analysis  of  presently  developed  surface  water 
supplies  within  Napa  County  resulted  in  an  estimate  of  total 
annual  yield  of  19,000  acre-feet.   Ground  water  pumpage  in 
1950  was  reported  in  U.  S.  Geological  Survey  Water  Supply 
Paper  1^95  to  be  approximately  5,500  acre-feet.   This  value  is 
considered  to  be  the  annual  safe  gix)und  water  yield.   Therefore, 
the  total  available  supply  of  surface  and  ground  water  in  Napa 
County  is  about  24,500  acre-feet  per  year.   It  was  estimated 
that  of  this  amount,  20,400  acre-feet  will  be  available  for 
urban  use  in  1990,  and  4,100  acre-feet  for  agricultural  use. 
The  critical  present  water  problem  in  Napa  County  is  centered 
in  the  City  of  Napa,  which  will  fully  utilize  its  available 
water  supply  by  about  1966. 

Solano  County 

Studies  of  local  surface  water  supplies  in  Solano 
County  indicated  a  firm  annual  yield  of  7,500  acre-feet.   Ground 
water  pumpage  in  1952,  as  shown  in  a  preliminary  report  of  the 
U,  S,  Geological  Survey  was  estimated  to  be  6,500  acre-feet  per 
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year  In  the  Falrfleld-Sulsun  area,  and  1,400  acre-feet  per  year 
in  the  Green  Valley  area.   In  addition,  an  estimated  annual 
import  of  55,000  acre-feet  of  water  from  the  Solano  Project  of 
the  Bureau  of  Reclamation,  as  well  as  the  entire  23,000  acre- 
feet  from  the  Cache  Slough  diversion  of  the  City  of  Vallejo,  is 
available  for  urban  use  within  the  potential  service  area  of  the 
North  Bay  Aqueduct, 

The   total  water  supply  available  in  Solano  County  from 
the  foregoing  sources,  therefore,  is  estimated  to  be  93*^00 
acre-feet  annually.  Of  this  amount,  an  estimated  59*900  acre- 
feet  will  be  available  for  urban  use  and  33*500  acre-feet  for 
agricultural  purposes  in  1990.  At  the  present  time,  an  additional 
1,300  acre-feet  of  water  per  year  is  imported  to  Benecia  from 
Napa  County,   However,  it  Vfas  assumed  that  by  1970  this  import 
would  no  longer  be  available  as  Napa  will  need  its  entire  supply. 

Summary  of  Available  Water  Supply 

The  estimates  of  present  and  near  future  water  supplies 
available  to  the  North  Bay  Area  are  summarized  in  Table  1. 
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TABLE  1 

ESTIMATED  AVAILABLE  WATER  SUPPLIES 
IN  NORTH  BAY  AREA 

(In  acre-feet  per  year) 


Source  of 

• 

County 

• 

water  supply 

:  Solano 

:   Napa   : 

Sonoma 

:   Marin 

:   Total 

Surface  reser- 
voirs 

7,500 

19,000 

1,200 

17,600 

45,300 

Ground  water 
pumpage 

7,900 

5,500 

4,500 

0 

17,900 

Imports 

78,000 

0 

0 

0 

78,000 

Present  supply 

93,400 

24,500 

5,700 

17,600 

141,200 

Under  con- 
struction 

0 

0 

4,500 

23,200 

27,700 

Anticipated 

0 

0 

5,200 

0 

5,200 

Totals 

93,^00^/ 

24,500^^ 

15,400 

40,800 

174,100 

1/  33,500  acre-feet  for  agricultural  use  by  the  Solano 
Irrigation  District  within  the  North  Bay  Aqueduct 
Service  Area, 

2/  300  acre-feet  available  for  use  above  Conn  Reservoir. 


Water  Requirements 
Water  requirements  in  the  North  Bay  Area  were  projected 
for  each  county  on  the  basis  of  population  and  land  use  data  and 
forecasts.  Urban  water  requirements  were  estimated,  by  decades, 
as  the  products  of  projected  population  and  annual  per  capita  water 
cons\imption.   Potential  agricultural  water  requirements  were  esti- 
mated as  the  products  of  the  projected  1990  crop  pattern  and 
the  unit  water  requirements  of  the  various  crops.  The  projected 
1990  crop  pattern  was  developed  from  consideration  of  cropping 
trends,  as  indicated  by  land  use  survey  data,  and  the  suitability 
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of  lands  for  irrigated  crops,  as  determined  from  an  earlier 
land  classification  survey. 

Urban  Water  Requirements 

Recent  population  projections  for  the  State,  and 
individual  counties,  indicated  that  earlier  population  fore- 
casts, on  which  the  water  requirements  presented  in  Bulletin 
No.  60  were  based,  required  revision  upward.   Information  on 
population  considered  during  the  re-evaluation  studies  included 
the  comments  of  Mr.  Van  Buren  Stanbery,  economic  and  population 
consultant,  and  population  projections  in  the  San  Francisco  Bay 
Area  in  a  report,  entitled  "Future  Development  of  the  San 
Francisco  Bay  Area,  1960-2020",  prepared  by  the  Department  of 
Commerce  for  the  Corps  of  Engineers  and  dated  December  1959. 
Inasmuch  as  parts  of  all  four  counties  considered  are  located 
outside  of  the  potential  service  area  of  the  North  Bay  Aqueduct, 
it  was  necessary  in  each  case  to  determine  that  portion  of  the 
population  of  the  county  located  within  the  San  Francisco  Bay 
Area.   This  was  accomplished  by  utilizing  the  populations  In 
Judicial  townships  within  each  county  and  the  population-density 
maps  prepared  by  the  Department  of  Commerce.   Table  2  presents 
the  projected  population,  by  decades,  for  each  of  the  four 
north  bay  counties,  both  as  total  county  population  and  as  that 
part  of  the  county  located  within  the  North  Bay  Area, 
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Estimates  of  per  capita  water  use  in  the  re-evaluation 
studies  included  both  municipal  and  industrial,  but  no  attempt 
was  made  to  separate  these  two  items.  The  estimates  were 
developed  after  review  and  evaluation  of  data  on  file  with  the 
department,  and  data  on  present  and  projected  per  capita  water 
demand  obtained  from  other  agencies.  Table  3  presents  a  summary 
of  the  estimated  per  capita  water  use  for  urban  areas  within  the 
north  bay  counties.  In  Table  3,   the  term  "urban"  refers  to 
intensely  developed  areas  containing  both  municipal  and  industrial 
development,  whereas  the  designation  "rural"  represents  scattered 
residential  areas. 
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Total  urban  water  requirements  in  the  North  Bay  Area 
were  computed  by  multiplying  the  pixjjected  population  in  Table  2 
by  the  estimated  annual  per  capita  water  use  in  Table  3.  The 
resulting  estimates  are  presented  in  Table  4,  by  decades  from 
i960  to  1990,  for  the  portion  of  the  four  counties  within  the 
North  Bay  Area , 

TABLE  4 

ESTIMATED  TOTAL  ANNUAL  URBAN  WATER 
REQUIREMENTS  IN  NORTH  BAY  AREA 

(in  acre-feet) 


Year 

:  Solano  : 
:  County  : 

Napa   : 
County  : 

Sonoma 
County 

:   Marin    : 
:   County   : 

Total 

i960 

20,800 

12,100 

4,600 

21,600 

59,100 

1970 

24,500 

19,800 

9,200 

36,700 

90,200 

1980 

37,500 

29,200 

16,400 

56,200 

139,300 

1990 

58,400 

45,100 

25,500 

75,300 

204,300 

Agricu 

Itural  Wate 

r  Requirements 

As  previously  stated,  the  1990  agricultural  water  re- 
quirements were  estimated  as  the  products  of  the  projected  1990 
crop  pattern  and  the  unit  water  requirements  of  the  various  crops. 
In  developing  these  water  requirements,  data  from  a  present  land 
use  survey  (which  provided  the  basis  for  future  land  use)  were 
utilized  in  conjunction  with  a  land  classification  survey  (which 
indicated  the  suitability  of  lands  for  various  types  of  crops). 

Land  Classification  and  Use.   Historical  land  use  data 
on  file  with  the  department  have  been  collected  in  connection 
with  previous  studies  in  the  North  Bay  Area.   However,  these  data 
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represented  land  use  of   several  years  ago,    and  lacked   the  detail 
necessary   for  the   current   re-evaluatlon.      Therefore,    it  was   con- 
sidered desirable   that  up-to-date   land  use  be  obtained  within 
the   North  Bay  Area,    particularly  as  a   requisite   to  advanced  plan- 
ning studies  on  the   North  Bay  Aqueduct, 

In  developing  the  projected  1990  agricultural  water 
requirements  within  the  North  Bay  Area,  it  was  necessary  to 
determine  the  amount  and  quality  of  land  that  will  be  available 
for  irrigated  agriculture,  recognizing  that  urban  expansion  will 
continue  to  encroach  on  land  presently  devoted  to  agriculture. 
Land  use  projections  prepared  by  the  Department  of  Commerce  for 
the  Corps  of  Engineers  were  utilized  as  a  basis  for  projecting 
the  1990  land  use.   It  was  believed  that  these  projections  were 
the  best  data  available  on  1990  agricultural  development,  within 
the  time  available  for  completion  of  this  study.   However,  a 
detailed  survey  of  present  land  use,  initiated  in  September  i960, 
was  used  in  the  re-evaluation  study  to  modify  the  Department  of 
Commerce  land  use  projections. 

Having  determined  the  amount  and  location  of  available 
agricultural  lands  in  1990,  it  was  necessary  to  determine  their 
suitability  for  irrigated  agriculture.   The  land  classification 
survey  conducted  during  the  preparation  of  Bulletin  No,  2,  "Water 
Utilization  and  Requirements  of  California,  June  1955"*  provided 
the  base  for  the  projections  adopted  for  this  study.   In  Bulletin 
No,  2,  the  lands  were  classified  only  as  irrigable  or  nonirrigable, 
Therefore,  it  was  necessary  to  evaluate  the  relative  quality  and 
crop  adaptability  of  lands  which  would  be  available  for  agri- 
culture in  1990, 
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Table  5  indicates,  by  each  of  the  four  counties,  a 
reconnaissance  classification  of  lands  in  the  North  Bay  Area  which 
would  be  available  for  irrigated  agriculture  in  1990.  These  data 
were  subsequently  used  in  conjunction  with  economic  data  as  one  of 

the  factors  to  determine  the  amount  and  nature  of  the  irrigated 
crops  which  could  be  expected  in  the  area  in  the  year  1990. 

TABLE  5 

CLASSIFICATION  OP  PROJECTED  1990  AGRICULTURAL 
LANDS  IN  NORTH  BAY  AREAl/ 


(In 

acres) 

Classifica 

tion 

• 

Solano  : 
County  : 

Napa   ; 
County  ; 

:  Sonoma  ; 
:  County  ; 

:  Marin 
;  County 

• 

:  Total 

V 

9,400 

28,200 

17,100 

900 

55,600 

Vp 

2,100 

0 

0 

0 

2,100 

Vs 

48,200 

5,000 

20,800 

4,300 

78,300 

H 

1,500 

7,300 

11,600 

1,500 

21,900 

Hp 

100 

3.600 

5.900 

0 

9.600 

Total  irrigable 

61,300 

44,100 

55,400 

6,700 

167,500 

\/     Excludes  Solano  Project  Service  Area  and  1990  projected  urban 

areas, 
2/  Classification  legend  (refers  to  climatically  adapted  crops): 

V     -   suited  to  all  crops. 

Vp    -   suited  to  shallow,  or  moderately  deep- 
rooted  crops, 

Vs    -   suited  to  crops  tolerant  to  excess 
concentrations  of  soluble  salts, 

H     -   suited  to  crops  which  can  be  grown  on 

slightly  or  moderately  rolling  topography, 

Hp    -   suited  to  shallow,  or  moderately  deep-rooted 
crops  which  can  be  grown  on  slightly  or 
moderately  rolling  topography. 

Table  5  shows  that  a  total  of  167,500  acres  are 

potentially  capable  of  being  irrigated  in  1990.  This  acreage 

could  require  water  in  the  amount  of  some  350,000  acre-feet  per 

-19- 


year.   However,  as  discussed  later,  this  requirement  will  be 
substantially  reduced  when  economic  factors  are  taken  Into 
consideration. 

Crop  Pro  .lections.   The  pattern  and  acreage  of  the 
various  Irrigated  crops  projected  for  1990  development  In  the 
North  Bay  Area  were  based  upon  the  following  considerations: 
(l)  climatic  conditions  and  crop  adaptability;  (2)  present 
cropping  patterns;  (3)  cost  of  water  at  the  farm  head  gate; 
(4)  agricultural  payment  capacity;  (5)  comparative  advantage  of 
producing  particular  crops  in  the  area;  (6)  availability  of 
markets;  and  (?)  requirement  for  capital  investment.   The  first 
two  of  the  foregoing  are  physical  factors.  The  latter  five 
considerations  are  Intimately  associated  with  economic  factors 
which  will  be  evaluated  in  this  section  and  in  Chapter  III, 
Insofar  as  such  evaluations  can  be  made. 

Comparison  of  the  payment  capacity  for  various  crops 
with  the  cost  of  irrigation  water  indicates  that  certain  crops 
and  areas  could  not  afford  to  pay  for  water  from  the  North  Bay 
Aqueduct  or  any  other  potential  project.   This  is  due  either  to 
low  crop  payment  capacity  or  to  high  distribution  costs,  or  both. 
However,  in  order  to  have  a  balanced  agricultural  economy  it  was 
considered  desirable  to  Include  in  the  crop  projections  certain 
crops  which,  by  themselves,  do  not  have  sufficient  payment 
capacity. 

The  cropping  pattern  and  location  is,  of  course, 
dependent  on  the  cost  of  aqueduct  water  which,  in  turn,  is 
dependent  upon  the  quantity  of  water  to  be  delivered.   Since 
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both  of  these  factors  are  variable,  each  being  a  function  of 
the  other,  it  was  necessary  to  assume  several  crop  patterns, 
utilizing  a  range  of  farm  heaci  gate  water  costs  for  water  under 
the  several  crop  patterns.  In  all  such  studies,  the  cost  of 
distribution  facilities  becomes  a  significant  factor  in  the 
determination  of  the  particular  crops,  or  areas,  to  be  included 
or  excluded  from  the  potential  service  area.  Although  the  cost 
of  distribution  is  not  part  of  the  cost  of  a  North  Bay  Aqueduct, 
it  is  an  essential  element  of  cost  of  water  to  the  user,  and 
must  be  included  in  the  estimate  of  total  cost  of  water. 

Table  6  summarizes  the  projected  1990  land  use  by 
groups  of  crops  for  each  county  within  the  North  Bay  Area.  The 
projected  acreages  are  considered  to  represent  the  maximum 
irrigated  agriculture  that  could  be  served  from  the  North  Bay 
Aqueduct.  They  reflect  a  substantial  reduction  from  the  po- 
tential acreage  that  is  physically  suited  for  irrigation,  as 
presented  in  Table  5. 

TABLE  6 

PROJECTED  1990  CROP  PATTERN  IN 
NORTH  BAY  AREA^ 


(In 

acres) 

• 

Crop  group 

:  Solano  : 
:  County  : 

Napa 
County 

:  Sonoma  : 
:  County  : 

Marin 
County 

• 
« 

:  Total 

Orchard  and 

vines 

2,100 

26,400 

16,400 

1,200 

46,100 

Truck 

7,100 

6,000 

9,000 

1,400 

23,500 

Field 

11,200 

800 

400 

0 

12,400 

Forage 

1,100 

800 

2,800 

0 

4.700 

Totals 

21,500 

34,000 

28,600 

2,600 

86,700 

1./  Excludes  Solano  Irrigation  District  and  1990  projected 
urban  areas. 
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Unit  Use  of  Water.   Having  first  developed  a  projected 
1990  crop  pattern,  the  second  step  In  evaluation  of  water  re- 
quirements in  the  North  Bay  Area  Involved  the  determination  of 
unit  values  of  water  use  for  the  individual  crops.  Available 
data  on  unit  use  of  water  by  crops  that  could  be  grown  in  the 
North  Bay  Area  were  reviewed  and  revised.  Unit  use  data  which 
had  been  developed  for  crops  in  climatically  similar  areas  were 
utilized,  with  appropriate  modification.  Table  7  presents  esti- 
mated unit  values  of  water  use  for  the  various  crops  that  could 
be  grown  in  the  North  Bay  Area.  These  values  represent  the  unit 
application  of  water,  and  are  generally  equivalent  uo  the  farm 
head  gate  delivery. 
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TABLE  7 

ESTIMATED  ANNUAL  UNIT  VALUES  OF  WATER  USE 
BY  CROPS  IN  NORTH  BAY  AREA 

(In  feet  of  depth) 


Crop 


Solano  County 


;  Marin-  :      : 

; Sonoma   :  Napa  : 

: Counties; County:  V,  Vs.  H,  Hp 


veI 


IT 


Pears 
Walnuts 
Prunes 
Wine  Grapes 

Sweet  Corn 
Cauliflower 
Tomatoes 

Asparagus       2/ 
Grain- Sweet  Corn— 
Cauliflower- 

tomatoes2/ 
Cau lif lower-Sweet 

Com2/ 

Milo 

Corn  Silage 

Sugar  Beets 

Safflower 

Field  Corn 

Barley 

Oats 

Grain  , 

Barley-Mi  lo-^^        „/ 

Oats-Corn  Silage^'^ 

Sugar  Beets-Coj 

Safflower-Miloi 

Alfalfa 
Beef  Pasture 
Dairy  Pasture 


1.8 

1.9 

2.0 

2.1 

1.4 

1.4 

1.1 

1.2 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

2.1 

2.1 

2.2 


2.2 
2.2 


1.5  1.5 

1.5  1.5 

1.5  1.5 
1.3  1.3 
1.3  1.3 
1.3  1.3 
2.1  2.1 
2.1  2.1 

2.5 

2.6  2.6 
2.6  2.6 


2.1 
2.2 


1.6 
1.6 
1.6 
1.6 
2.2 

2.4 

2.4 

1.6 
1.6 
1.6 
1.6 
1.6 
1.3 
1.3 
1.3 
2.2 
2.2 
2.4 
2.4 

2.9 
3.0 
3.0 


1.7 
1.7 
1.7 
1.7 
2.4 

2.5 
2.5 


1.7 


1.4 
1.4 
1.4 


1/     Land  class  legend  in  Table  5. 
2/  Double  crops. 
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Year  1990  Agricultural  Water  Requirements.   The  agri- 
cultural water  requirements  under  1990  development  within  the 
North  Bay  Area  were  evaluated  as  the  product  of  the  unit  values 
of  water  use  and  the  projected  acreages  of  the  individual  crops, 
with  appropriate  allowance  for  conveyance  losses  from  the  aqueduct 
and  distribution  system.   These  requirements  are  set  forth  in 
Table  8  for  each  of  the  four  north  bay  counties.   It  should  be 
emphasized  that  the  1990  agricultural  water  requirements  are 
based  on  estimated  payment  capacities.  Areas  not  having  suf- 
ficient payment  capacity  to  meet  the  cost  of  water  have  been 
eliminated  on  this  basis  only.   Whether  the  remaining  areas  will 
actually  receive  water  depends  on  the  willingness  of  the  agri- 
cultural water  users  to  purchase  water  at  the  indicated  costs, 
which  will  be  discussed  in  Chapter  III, 

TABLE  8 

ESTIMATED  1990  ANNUAL  AGRICULTURAL  WATER 
REQUIREMENTS  IN  NORTH  BAY  AREA 

(In  acre-feet) 

County  ;                          Requirement 

Solano  42,700^^ 

Napa  56,700 

Sonoma  51,700 

Marin  5.100 

Total  156,200 

1/  Excludes  land  within  the  Solano  Irrigation  District, 
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Summary  of  Water  Requirements 

The  estimated  1990  water  requirements  In  the  North 
Bay  Area  for  both  urban  and  agricultural  uses  are  set  forth,  by 
counties.  In  Table  9.  As  previously  stated,  these  estimates, 
particularly  those  pertaining  to  agricultural  water  requirements, 
represent  the  maximum  potential  requirements,  and  may  be 
reduced  when  the  several  economic  factors  are  fully  evaluated, 

TABLE  9 

ESTIMATED  1990  ANNUAL  WATER  REQUIREMENTS 
IN  NORTH  BAY  AREA 

(in  acre-feet) 


County    : 

Urban 

:   Agriculturally 

:   Total 

Solano 

58,400 

42,700 

101,100 

Napa 

45,100 

56,700 

101,800 

Sonoma 

25,500 

51,700 

77,200 

Marin 

75.300 

^,100 

80,400 

Totals 

204,300 

156,200 

360,500 

\/     Excludes  land  within  the  Solano  Irrigation  District. 

Supplemental  Water  Requirements 

Future  supplemental  water  requirements  In  the  North 
Bay  Area  were  computed  by  subtracting  the  presently  available 
water  supplies  from  the  total  estimated  1990  water  requirements, 
considering  both  urban  and  agricultural  supply  and  requirements. 
Consideration  was  given  to  the  location  of  the  local  water 
supplies  and  requirements,  as  well  as  the  changing  conditions 
that  will  occur  In  the  future,  based  on  the  assumed  build-up  In 
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demand   in  urban  and  agricultural  water.      For  example,    it  was 
assumed   that   the   1,290  acre-feet  of  water  now  exported   from 
Napa   to  Benicia   would  cease  after  1970,    and  that  the  ground 
water  presently  pumped  for  agricultural  use  near  Sonoma   would 
be  used  for  urban  requirements  as  a   result  of  urban  encroachment 
on  those  agricultural  lands. 

Assuming  that   supplemental  water  supplies,    other  than 
local  water  supplies,    would  become  available  by  about  1966,    the 
maximum  potential   requirements   for  supplemental  water  in  the 
North  Bay  Area   are  projected  as   shown  in  Table   10, 

TABLE  10 

ESTIMATED  ANNUAL   1990   SUPPLEMENTAL  WATER 
REQUIREMENTS    IN  NORTH  BAY   AREA 

(in  acre-feet) 


County    : 

Total       : 

water       : 

requirements    : 

Available 
water 
supply 

:  Supplemental 

:    water 

:  requirements 

Solano 

101,100 

93,400^ 

42,700 

Napa 

101,800 

24,500^''^ 

77,600 

Sonoma 

77,200 

15,400 

61,800 

Marin 

80.400 

40.800 

39.600 

Totals 

360,500 

174,100 

221,700 

1./     33,500  acre-feet  available   for  agricultural  use  within 

Solano   Irrigation  District  only. 
2/     300  acre-feet  available   for  use  above   Conn  Reservoir. 


The   total   supplemental    water  requirement  of  221,700 
acre-feet   shown  in  Table   10  compares   favorably  with  the   205,000 
acre-feet  estimated   for  the   North  Bay  Aqueduct   in  arriving  at  an 
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equitable  distribution  of  the  yield  from  the  State  Water 
Facilities.   This  latter  amount  has  been  considered  In  all  of 
the  department's  contract  negotiations  to  date. 
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CHAPTER  III.    NORTH  BAY  AQUEDUCT 

The  North  Bay  Aqueduct  considered  In  the  evaluation 
studies  is  essentially  the  same  project  as  presented  in  Bulletin 
No,  60,  "interim  Report  to  the  California  State  Legislature  on 
the  Salinity  Control  Barrier  Investigation",  dated  March  1957. 
The  project  is  shown  on  Plate  1,   It  would  divert  water  from 
Lindsey  Slough,  in  Solano  County,  through  an  improved  Calhoun 
Cut,   A  pumping  plant  at  Calhoun  Cut  would  lift  water  about  I5 
feet  into  a  concrete-lined  canal,   A  fish  screen  would  be  provided 
for  fish  protection  facilities.   The  aqueduct  would  continue 
generally  westerly  past  Denverton,  south  of  Travis  Air  Force  Base 
and  Fairfield,  to  Cordelia,   At  Cordelia  a  pumping  plant  would 
either  lift  the  water  for  conveyance  into  Napa  Valley  by  gravity 
through  a  3-rnlle  tunnel  through  Elkhorn  Peak,  or  would  pump  the 
water  to  the  same  vicinity  through  a  pressure  pipeline  up  Jameson 
Canyon,  depending  upon  the  capacity  of  the  aqueduct.   From  Napa 
Valley  the  aqueduct  would  continue  westerly,  crossing  southern 
Napa  County  and  southern  Sonoma  and  Petaluma  Valleys  in  siphons, 
and  would  terminate  near  Novate  in  Marin  County.   The  total 
length  of  the  aqueduct  from  intake  to  terminus  would  be 
approximately  60  miles. 

The  general  route  of  the  North  Bay  Aqueduct  would  be 
essentially  the  same  regardless  of  the  quantity  of  water  to  be 
delivered,  with  one  major  exception.   The  location  of  the  aqueduct 
reach  from  the  Cordelia  Pumping  Plant  to  Napa  County  is  dependent 
upon  the  design  flow.   For  a  discharge  capacity  of  400  second- 
feet  or  greater,  the  Elkhorn  Peak  Tunnel  route  would  be  more 
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economical,  while  the  Jameson  Canyon  route  would  be  superior 
for  smaller  capacities. 

Criteria  for  Project  Evaluation 
Certain  basic  economic  considerations  govern  the 
selection  of  the  most  desirable  capacity  of  a  project,  such  as 
the  North  Bay  Aqueduct.   These  are:   (l)  the  relationship  of 
capital  and  annual  costs  to  the  aqueduct  capacity  or  annual 
quantity  of  water  to  be  delivered;  (2)  the  additional  costs  of 
distribution  and  treatment  (if  necessary)  which  are  part  of  the 
total  cost  of  water  to  the  user;  (3)  the  relation  of  payment 
capacity  for  water  to  the  costs  thereof;  and  (4)  the  costs  of 
water  from  alternative  sources.   Formulation  of  the  selected 
project  is  achieved  through  consideration  of  the  Interplay  of 
the  foregoing  factors,  wherein  each  factor  is  evaluated  in  light 
of  the  others, 

Cost-Capacity  Relationship 

During  the  progress  of  the  re-evaluation  studies,  cost 
estimates  were  prepared  for  several  capacities  of  aqueducts  to 
serve  the  North  Bay  Area.   These  estimates,  along  with  two  prior 
estimates  made  in  June  I960,  provided  the  basis  for  project 
evaluation.   They  are  shown  in  the  following  tabulation! 
Annual  delivery  Capital  cost 

55,500  acre-feet  $12,91^,000 

105,000  acre-feet  $14,942,000 

133,000  acre-feet  $17,108,000 

205,000  acre-feet  $24,714,000 

242,000  acre-feet  $27,718,000 
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Unit  costs  of  water  at  canalside  for  five  sizes  of 
aqueduct  are  summarized  in  Table  11,  utilizing  data  from  the 
foregoing  tabulation  as  a  basis  for  projecting  capital  costs. 
It  should  be  noted  that  these  are  costs  for  water  at  canalside 
and  do  not  include  the  cost  of  distribution  or  treatment.   It  is 
significant  that  the  figures  shown  in  Table  11  indicate  a 
relatively  small  variation  in  unit  costs  of  aqueduct  water  for 
a  wide  range  of  aqueduct  capacities. 


TABLE  11 

ESTIMATED  UNIT  COSTS  OP 
NORTH  BAY  AQUEDUCT  WATER  AT  CANALSIDE 

(In  dollars  per  acre-foot) 


Aqueduct  capacity   : 
(water  delivery  in   : 
acre-feet  per  year)  : 

Solano   ; 
County   : 

Napa 
County 

;   Sonoma 
County 

:  Marin 
:  County 

55,500 

(M&I 
only) 

19.50 



35.50 

115,600 

10.00 

20.40 

27.10 

31.80 

133,000 

9.80 

18.80 

25.00 

31.20 

221,700 

8.20 

17.00 

21.90 

27.10 

242,000 

8.10 

16.60 

22.00 

25.40 

The  unit  costs  of  water  shown  in  Table  11  were  allocated 
to  the  respective  counties  in  accordance  with  the  terms  set  forth 
in  the  prototype  water  service  contract  between  the  State  and  the 
Metropolitan  Water  District  of  Southern  California.  The  contract 
employs  an  allocation  based  upon  proportionate  use  of  facilities, 
and  considers  both  annual  water  deliveries  and  aqueduct  design 
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capacity.   Allocation  factors  were  determined  for  each  of  the 
north  bay  counties  as  the  ratio  of  the  1990  water  delivery  and 
aqueduct  design  capacity  for  J:he  particular  county  to  the  total 
1990  water  delivery  and  aqueduct  design  capacity.   In  computing 
the  ratio,  the  proportionate  water  delivery  and  design  capacity 
factors  were  averaged. 

Unit  costs  of  water  determined  by  the  foregoing  method, 
and  shown  in  Table  11,  were  based  on  a  50-year  amortization 
period  and  reflect  an  Increasing  Delta  water  charge.   The  Delta 
water  charge,  which  Includes  the  cost  of  all  development 
facilities  required  to  maintain  a  firm  supply  of  project  water 
in  the  Delta,  is  forecast  to  increase  from  an  Initial  value  of 
$3.50  per  acre-foot  as  additional  developments  are  required  to 
supplement  the  State  Water  Facilities, 

Distribution  Costs 

As  previously  stated,  the  values  shown  in  Table  11 
represent  costs  of  water  to  the  north  bay  counties  at  canalside, 
and  do  not  reflect  the  additional  cost  of  delivery  from  the 
aqueduct  to  the  farm  head  gate  or  urban  community.  While  the 
cost  of  distribution  facilities  would  not  be  included  in  the 
repayment  contract  between  the  State  and  the  water  users,  such 
cost  must  be  taken  into  consideration  in  assessing  water  re- 
quirements, as  distribution  facilities  are  an  essential  component 
of  total  water  costs  to  the  water  users.  Financing  of  distri- 
bution facilities  and  the  repayment  thereof  are  responsibilities 
of  the  local  contracting  agencies. 

In  order  to  facilitate  the  determination  of  costs  of 
distribution  facilities,  the  North  Bay  Area  was  subdivided  into 
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a  number  of  related  service  areas.   In  this  way  it  was  possible 
to  show  the  variation  in  distribution  system  costs,  thereby 
facilitating  the  elimination  of  those  areas  where  the  cost  of 
water  would  exceed  the  benefits  or  payment  capacity. 

Canals  and  pipelines  were  located  throughout  the  North 
Bay  Area  to  deliver  water  to  the  vicinity  of  each  service  area. 
The  equivalent  annual  cost  of  delivering  water  to  each  service 
area  through  this  system  was  then  computed  on  an  acre-foot  basis. 

Table  12  shows  the  service  areas  and  the  distribution 
costs  that  should  be  added  to  canalside  costs  to  provide  total 

costs  of  water  to  the  farm  head  gate  or  urban  community  in  each 
area.   It  may  be  noted  In  Table  12  that  as  a  service  area  is 
eliminated  from  the  distribution  system  the  cost  to  the  re- 
maining areas  Increases, 
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Quality  of  Water 

Water  to  supply  the  proposed  North  Bay  Aqueduct  will 
be  diverted  directly  from  the  Llndsey  Slough  area  of  the 
Sacramento-San  Joaquin  Delta,   Data  on  quality  of  water  in  this 
particular  portion  of  the  Delta  have  been  collected  by  the  de- 
partment for  a  number  of  years  and  can  be  considered  as  being 
representative  of  the  quality  of  the  water  available  for  the 
North  Bay  Aqueduct,   The  historical  mineral  quality  of  water  in 
Llndsey  Slough  near  Rio  Vista  is  shown  in  Table  13, 

The  physical  characteristics  of  water  in  the  Delta  in 
this  vicinity,  such  as  turbidity,  color,  taste,  and  odor  do  not 

present  any  unusual  treatment  problems.   Water  would  be 
suitable  for  irrigation  and  some  industrial  uses  without 
treatment.   Use  of  the  water  for  municipal  supply  and 
industrial  processing  would  require  complete  treatment  by 
conventional  methods  to  Improve  physical  characteristics. 


TABLE  13 

MINERAL  QUALITY  OF  WATER  IN  . 
LINDSEY  SLOUGH  NEAR  RIO  VISTA  ji 


Constituent 


:  Maximum :  Minimum :  Average 


Specific  conductance  ECxlO 

Total  dissolved  solids  -  ppm 

Chlorides  -  ppm 

Total  hardness  as  CaCOo  -  ppm 

Sulfates  -  ppm 

Sodium  percentage 


377 

153 

221 

159 

121 

143 

27 

6 

13 

139 

42 

76 

24 

11 

18 

51 

22 

32 

!_/  Based  on  analyses  of  water  samples  collected  from  Llndsey 
Slough  near  Rio  Vista  from  1955  to  196I, 
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Treatment  Costs,   The  cost  of  treating  water  for  urban 
use  must  be  added  to  canalslde  and  distribution  costs  in  order 
to  reflect  the  cost  of  water  to  urban  users.   Inasmuch  as 
treatment  costs  depend  to  a  large  extent  on  the  quality  of  the 
water  supply,  the  type  of  treatment  desired,  and  the  capacity 
of  the  treatment  plant,  it  is  difficult  to  arrive  at  generalized 
estimates  applicable  to  all  situations.   However,  an  attempt  was 
made  to  provide  a  reasonable  estimate  of  capital  and  annual 
treatment  costs  that  would  be  applicable  to  urban  users  of  water 
from  the  North  Bay  Aqueduct,   This  was  accomplished  through  review 
and  evaluation  of  data  on  file  with  the  department  and  data 
obtained  from  agencies  who  presently  treat  their  water  supplies. 

Table  l4  presents  data  on  capital  and  equivalent 
annual  water  treatment  costs  assuming  a  20-year  buildup  to 
design  capacity  and  a  repayment  period  of  50  years. 
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TABLE  14 


ESTIMATED  COSTS  OP  TREATMENT 
OP  WATER  POR  URBAN  USE 


Design 

capacity 

Capital 
cost, 
in 
dollars 

Equivalen 
in 
:      per 

t  annual 
dollars 
acre-fool 

costs. 

Million 
gallons 

:  Acre-feet 
:    per 
:   year 

J 

per  day 

Capital  : 

O&M   : 

Total 

0.89 

1,000 

3^5,000 

24 

33 

57 

1.79 

2,000 

550,000 

20 

25 

45 

2.68 

3,000 

750,000 

18 

21 

39 

3.57 

4,000 

900,000 

16 

19 

35 

5.35 

6,000 

1 

,200,000 

14 

16 

30 

7.14 

8,000 

1 

,450,000 

13 

14 

27 

10.70 

12,000 

1 

,900,000 

11 

12 

23 

14.29 

16,000 

2 

,200,000 

10 

11 

21 

17.85 

20, 000 

2 

,500,000 

9 

10 

19 

25.0 

28,000 

3 

,100,000 

8 

8 

16 

32.1 

36,000 

3 

,700,000 

7 

7 

14 

The  estimated  costs  shovm  in  Table  l4  pertain  to 
complete  treatment  and  incorporate  the  following  features:   an 
operations  building,  chemical  feeding  equipment,  a  flash  mixing 
device,  flocculation  tanks,  sedimentation  tanks,  rapid  sand 
filtration  tanks  of  the  open  bifurcated  type,  and  a  back  wash 
system  with  sludge  disposal  basins.   The  operations  building 
would  contain  a  chlorinator  room,  a  chlorine  storage  room, 
chemical  storage  room,  paint  and  lubricant  storage  room,  mainte- 
nance shop,  an  operator's  room  and  control  panel,  heating  and 
ventilating  equipment,  toilet  and  locker  facilities,  necessary 
compressors,  pumps  and  piping  along  with  a  standby  generator 
for  emergency  use  in  event  of  a  power  failure, 
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Total  Unit  Costs  of  Water 

Total  unit  costs  of  agricultural  water,  which  represent 
the  summation  of  the  individual  cost  components  discussed  in  the 
preceding  sections  of  this  chapter,  are  set  forth,  by  cost 
components,  in  Table  15.   The  cost  data  shown  in  Table  15  are 
representative  only,  having  been  developed  for  a  specific 
aqueduct  delivery  (116,000  acre-feet  per  year)  and  specific 
service  areas.   It  should  be  recognized  that  the  total  costs  of 
water  would  be  influenced  by  any  modification  in  either  the 
aqueduct  capacity  or  the  location  and  size  of  service  areas. 
However,  as  indicated  in  Table  11,  variation  in  aqueduct  capacity 
does  not  materially  affect  canalside  water  costs. 


TABLE  15 

TYPICAL  TOTAL  UNIT  COSTS  OF  AGRICULTURAL 
WATER  FROM  NORTH  BAY  AQUEDUCT 

(In  dollars  per  acre-foot) 


County 

:   Canalside  cost 

:  Distri-  • 

and  service 

:    (average  for 

:  bution   : 

Total 

area 

:      county ) 

:   cost 

cost 

Solano 

Denverton 

10.00 

4.60 

14.60 

Birds  Tending 

10,00 

8.40 

18.40 

Jameson  Canyon 

10.00 

2.00 

12.00 

Napa 

Napa  Junction 

20.40 

6.00 

26.40 

Suscol  Creek 

20.40 

2.00 

22.40 

North  Huichica 

20,40 

4.00 

24.40 

North  Carneros 

20,40 

10.40 

30.40 

North  Napa 

20,40 

13.80 

34.20 

Sonoma 

Tubbs  Island 

27.10 

5.00 

32.10 

Lower  Petaluma  Valley 

27.10 

6.50 

33.60 

South  Ramal 

27.10 

5.00 

32.10 

Lower  Sonoma  Valley 

27.10 

4.30 

31.40 

Marin 

Hamilton 

31.80 

4.00 

35.80 

-38- 


Due  to  the  complexities  of  urban  water  distribution, 
no  attempt  was  made  to  estimate  the  total  cost  of  urban  water 
service.   For  comparative  purposes,  however,  the  cost  of  distri- 
bution of  water  from  the  aqueduct  to  a  treatment  plant  located 
in  the  central  part  of  the  urban  service  area  and  the  cost  of 
water  treatment  were  estimated.   These  studies  resulted  in  an 
average  total  unit  cost  of  urban  water  of  $48  per  acre-foot  for 
Napa  County  and  $46  per  acre-foot  for  Marin  County, 

The  areas  that  could  be  served  from  a  North  Bay 
Aqueduct  which  would  deliver  about  116,000  acre-feet  of  water 
annually  to  the  North  Bay  Area  are  delineated  on  Plate  2, 
entitled  "Areas  of  Potential  Water  Service  from  North  Bay 
Aqueduct".  While  studies  indicated  that  only  agricultural  water 
would  be  served  in  Solano  County,  Plate  2  also  shows  an  indi- 
cated urban  service  area,  resulting  from  the  comments  of  Solano 
County , 

Costs  of  Water  From  Other 
Potential  Development" 

In  order  to  develop  a  realistic  projection  of  demand 

for  water  and  areas  to  be  served  from  the  North  Bay  Aqueduct,  it 

was  necessary  to  evaluate  and  compare  the  probable  costs  of 

water  from  other  potential  sources  —  both  local  and  imported  — 

with  the  cost  of  water  from  the  North  Bay  Aqueduct,   Evaluation 

of  the  other  potential  developments  was  limited  generally  to  the 

analysis  of  data  on  file  with  the  department  and  Information  from 

other  agencies.   In  this  regard,  it  should  be  pointed  out  that 

the  developments  discussed  in  this  section  are  not  alternatives 
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to  the  North  Bay  Aqueduct,     Rather,    they  are  projects  which 
could   serve   certain  portions  of   the   North  Bay  Area   at   costs  which 
would  be  more  attractive  than  costs  of  water  delivered  from  the 
North  Bay  Aqueduct,     Ihese  projects  will  be  needed  In  the  future 
to  provide   service   In  the  North  Bay  Area, 

The  evaluation  of  potential  developments  was   limited 
to  those  projects  that  could  provide  significant  quantities  of 
water  In  relation  to  total  water  requirements  in  the  North  Bay 
Area.      These  projects  are   shown  on  Plate   3,    entitled   "Existing  and 
Potential  Water  Supply  Development".        The   several   small   local 
projects  which  have  been  proposed  by  various  agencies  were   con- 
sidered,  but  not  evaluated,   because  of  the  small  quantities  of 
water  developed  and  the  high  capital  and  unit  annual  costs 
Involved, 

Solano   Project.      The   Solano  County  Flood   Control  and 
Water  Conservation  District  has  a    contract  with   the   U.    S. 
Bureau  of   Reclamation  to  purchase  water  for  irrigation  from  the 
Solano   Project   for  $2.65  per  acre-foot.      This  water  is   then  re- 
sold  to   the   Solano   Irrigation  District   for  $2.25  per  acre-foot. 
The    latter  district  distributes  and   sells   the  water  to  agri- 
cultural users   for  an  average   cost   to   the   farmer  of  about   $6.75 
per  acre-foot.      This   latter  amount   includes  about   $4.50  per 
acre-foot   for   local   distribution  and  operation  and  maintenance 
of  the   system.      Since  water  from  the   North  Bay  Aqueduct  would 
be  more  expensive,    the   service  area   of   the   Solano   Project  was 
not   considered  for  possible  agricultural  water  service  by   the 
North  Bay  Aqueduct. 


-40- 


In  general,  the  service  area  of  the  Solano  Project  lies 
north  of  the  proposed  route  of  the  North  Bay  Aqueduct,   The  area 
immediately  south  of  the  aqueduct  route  between  Travis  Air  Force 
Base  and  Cordelia,  while  presently  not  within  the  Solano  Project 
Service  Area,  is  eligible  to  Join  the  irrigation  district  and 
buy  water  from  that  project.   It  was  assumed  that  that  area 
could  obtain  Solano  Project  water  for  $6.75  an  acre-foot;  there- 
fore, the  area  was  not  considered  for  possible  water  service 
from  the  North  Bay  Aqueduct, 

Knights  Valley  Project.   A  reservoir  at  the  Knights 
Valley  site  on  Maacama  Creek  in  the  Russian  River  Basin  could 
develop  an  annual  firm  water  supply  of  45,000  acre-feet  for  use 
in  Napa  Valley.   A  capital  investment  of  about  $10,000,000  would 
be  required  for  the  dam  and  reservoir  and  the  pumping  and  conduit 
facilities  to  convey  the  water  to  the  upper  end  of  Napa  Valley, 
Ihe  equivalent  annual  cost  of  water  delivered  to  the  head  waters 
of  the  Napa  River  would  be  between  $20  and  $25  an  acre-foot, 
assuming  utilization  of  the  full  yield  throughout  the  repayment 
period.   Distribution  and  treatment  would  be  added  to  this  cost, 

Russian  River  Development.   Additional  water  supplies 
for  Napa  Valley  and  Marin  and  southern  Sonoma  Counties  could  be 
secured  from  the  Russian  River,  provided  that  storage  facilities 
would  firm  up  the  water  supply  in  the  river.   Three  projects 
which  would  provide  firm  water  supplies  in  the  Russian  River 
were  studied.   These  were  the  Dry  Creek  Project,  enlarged  Coyote 
Valley  Reservoir,  and  a  storage  development  on  the  South  Eel 
River  and  diversion  of  water  into  the  Russian  River  Basin. 
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The  Dry  Creek  Project  is  estimated  by  the  Corps  of 
Engineers  to  cost  about  $43,000,000  and  to  develop  a  firm 
annual  yield  of  approximately  90,000  acre-feet  of  water.  The 
resultant  cost  of  water  from  this  project  would  average  about 
$9.50  per  acre-foot  in  the  Russian  River,  assuming  the  existence 
of  a  market  for  the  entire  yield  of  the  project. 

Enlargement  of  Coyote  Valley  Dam  on  the  East  Fork  of 
the  Russian  River  is  estimated  by  the  Corps  of  Engineers  to 
cost  about  $5,480,000.   Such  an  enlargement  would  increase  the 
yield  about  77,000  acre-feet  per  year.   The  cost  of  providing 
this  additional  supply  would  be  about  $4.15  per  acre-foot, 
whereas  the  yield  of  the  existing  Coyote  Valley  Project  costs 
about  $7.50  per  acre-foot.  Water  from  the  enlarged  project 
would,  therefore,  cost  between  $4.15  and  $7.50  per  acre-foot 
at  the  point  of  diversion  in  the  Russian  River,   The  enlarged 
project  is  not  considered  by  the  Corps  of  Engineers  to  be  an 
alternative  to  the  Dry  Creek  Project,  as  it  is  a  future  planned 
development  and  provides  little  additional  flood  control 
benefits. 

Development  of  a  storage  project  on  the  South  Eel 
River  at  the  English  Ridge  site  and  a  diversion  into  the  Russian 
River  Is  estimated  by  the  department  to  require  a  capital  ex- 
penditure of  about  $90,000,000.   This  project  would  develop  a 
firm  annual  yield  of  about  300,000  acre-feet  at  a  unit  cost  of 
about  $8.50  per  acre-foot  in  the  Russian  River,  assuming  full 
annual  utilization  of  the  300,000  acre-feet  throughout  the 
entire  repayment  period.   However,  if  the  project  were  reduced  in 
scale,  the  unit  cost  of  water  in  the  river  would  increase  to 
$9.50  per  acre-foot  for  a  yield  of  200,000  acre-feet  and  to  $l8 
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per  acre-foot   for  a   yield  of   100,000  acre-feet.      It   should  be 
recognized   that  a   market   for  100,000  acre-feet  annually   from  this 
development  would   not   exist   during  the  early   stages  of  project 
operation.      For  this   reason,    the   foregoing  costs  do   not   indicate 
probable   costs. 

Water  in  the   Russian  River  firmed  up  by  any  of   the 
three   foregoing  projects   could  be  made  available   to  Napa   Valley 
and   to   southern  Sonoma   and  Marin  Counties  by  diversion  from  the 
river  and  conveyance   to  areas  of  use.      Considering  the   cost  of 
water  in   the   P^ssian  River,    the   cost  of  diversion  facilities  and 
cost  of   conveyance,    water  from  this   source  would  have  an  equiva- 
lent  cost  of   from  $24  to   $28  per  acre-foot   in  the  upper  portion 
of  Napa   Valley,      Costs   for  delivery  of   this  water  to  Sonoma   and 
Petaluma    would  be  about   $5^  per  acre-foot  and  $45  per  acre-foot, 
respectively.      Water  could  be  delivered   to   these   latter  areas 
through  an  aqueduct  which  would  parallel   the   existing  Petaluma 
and  proposed  Sonoma   aqueducts  of   the   Sonoma   County  Flood  Control 
and  Water  Conservation  District.      The   Russian  River  source  would 
have  an  advantage   that   if  a    Ranney   collection  system  similar  to 
that  presently  utilized   for  diversion  to  Santa    Rose   could  be 
used,    the  water  might  be   suitable   for  urban  use  with   chlorination 
only. 

It   should  be   emphasized   that  all   three   of   the   foregoing 
Russian  River  developments  are   relatively   large  and   that  any 
reduction  in  size   to  meet   the   near  future  water  requirements   in 
the   North  Bay  Area    only,    would   result   in  a    substantial   increase 
in  the  unit   cost   of  water.      In  addition   to   the   relatively  high 
unit   costs   of  water,    the   local  water  users   in   the   North  Bay  Area 
would  have   the   problem  of   financing  these   large-scale  developments, 
to   the  extent   that   their  capital   costs   would  be  allocated   to 
conservation.  -43- 


Walker  Creek-San  Antonio   Pro.lect.      Development   of  a 
reservoir  on  Walker  Creek  with   subsequent  diversion  into  a    San 
Antonio   Reservoir  would  provide  about   25,000  acre-feet  of  firm 
annual   water  supply  at  a    cost  of  about   $27  per  acre-foot   in  San 
Antonio  Creek,    if   the   full   supply   is  utilized   throughout   the   re- 
payment period.      This   project  would,    therefore,    make  water  availa- 
ble  in  the   Petaluma   area    for  $27  per  acre-foot.      However,    di- 
version and   local   distribution  would  have   to  be  added   to   this 
cost.      The   capital   cost   of   the  project  would  be  about   $9,000,000. 

Small   Local   Projects,      In  addition   to   the   foregoing 
water  developments,    there   remain  several   small   local  projects 
which  have  been  studied   in  previous   investigations  and  which  were 
given  consideration  in  this   study.      Table   l6   summarizes   the  data 
presently  available   on  these   small   projects.      These   data   were 
published   in  Bulletin  No,    3,    "The   California   Water  Plan". 

TABLE   16 

FUTURE  LOCAL  WATER  DEVELOPMENT 
POSSIBILITIES  IN  NORTH  BAY  AREA 


Reservoir 


Stream 


:  Storage, :   Annual 
:    in     :   yield. 
County  ;acre-feet :in  acre-feet 


Bear  Creek      Sonoma  Creek    Sonoma 
Spring  Valley   unnamed  stream^^Napa 
Sulphur  Springs  Sulphur  Creek   Napa 
Wing  Canyon     Dry  Creek       Napa 


4,900 

2,700 

7,000 

5,400 

6,200 

2,900 

2,300 

6,500 

1./  Off-stream  storage  of  pumped  diversions  from  Napa  River, 
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Consideration  was  also  given  to  the  possibility  of 
securing  an  interim  water  supply  for  the  City  of  Napa  from  fa- 
cilities of  the  City  of  Vallejo  or  from  the  Solano  Project. 
However,  since  this  would  provide  only  a  temporary  solution  to 
the  water  problem,  and  the  city  has  indicated  that  it  prefers 
not  to  purchase  water  under  such  an  arrangement,  this  source  of 
supply  was  eliminated  from  further  study. 

Payment  Capacity 

The  market  for  water  from  the  North  Bay  Aqueduct  is, 
to  a  large  degree,  a  function  of  the  ability  of  the  potential 
water  users  to  pay  for  this  water  at  the  indicated  costs.   In- 
sofar as  municipal  and  industrial  water  is  concerned,  payment 
capacity,  or  ability,  was  based  on  a  review  and  evaluation  of  the 
prices  that  similar  areas  are  presently  paying  for  this  type  of 
water  supply.   In  this  regard,  payment  capacity  for  municipal 
and  industrial  water  is  not  considered  to  be  a  critical  factor, 
as  it  was  assumed  that  agencies  desiring  this  type  of  water  would 
pay  any  reasonable  price  under  the  projected  population  and  in- 
dustrial expansion.  Therefore,  it  is  considered  that  the  demand 
for  municipal  and  industrial  water  from  the  North  Bay  Aqueduct 
would  not  be  very  sensitive  to  costs  of  water. 

On  the  other  hand,  the  demand  for  agricultural  water 
is  extremely  sensitive  to  the  cost  of  water,  as  water  is  a  sub- 
stantial item  of  cost  in  the  farm  budget.   In  view  of  the 
importance  of  the  relationship  between  agricultural  payment 
capacity  and  demand  for  water  from  the  North  Bay  Aqueduct,  it 
was  necessary  to  evaluate  in  some  detail  the  payment  capacities 
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for  the  principal  crops  that  could  be  grown  In  the  North  Bay- 
Area.   The  estimates  of  payment  capacity  were  made  by  ajialysls 
of  costs  and  return  for  crops  representing  approximately  98  percent 
of  all  those  grown  In  the  area. 

In  making  this  analysis,  consideration  was  given 
specifically  to  historic  yield  and  price  data  for  climatically 
adaptable  crops.  The  difference  between  gross  Income  and  crop 
production  costs,  including  an  allowance  for  management  and 
return  on  investment,  represents  the  amount  per  acre  which  would 
be  available  for  payment  for  irrigation  water.  Table  17  presents 
the  estimated  payment  capacities  for  the  various  crops  that 
could  be  grown  in  the  North  Bay  Area. 
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utilizing  payment  capacities  estimated  for  individual 
crops  projected  in  each  service  area,  a  weighted  average  payment 
capacity  was  computed  for  the  service  area.   Table  l8  presents 
weighted  average  payment  capacities,  by  service  area,  for  the 
crops  that  are  assumed  to  be  grown  in  the  North  Bay  Area  under 
1990  development.   It  should  be  recognized  that  the  projected 
future  cropping  pattern  is  not  the  same  as  the  present  pattern, 
and  that  the  average  payment  capacity  for  each  area,  shown  in 
Table  I8,  would  vary  with  a  different  projection  of  crop  pattern, 

TABLE  18 

ESTIMATED  AVERAGE  PAYMENT  CAPACITY 
FOR  REPRESENTATIVE  SERVICE  AREAS 
WITHIN  nor™  bay  area 

(in  dollars) 

;    Average  payment  capacity 
Service  area ;   Per  acre   ;   Per  acre-foot 

31 
25 
17 
36 

29 
38 
28 
31 
38 
46 

37 
40 
40 
39 
39 
38 

37 
41 

39 
49 

'  40 

41 
46 
42 
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Denverton 

61 

Birds  Landing 

52 

Grizzley  Island 

30 

Potrero  Hills 

74 

South  Suisun 

62 

Jameson  Canyon 

83 

Island  No.  1 

63 

Napa  Slough 

69 

Napa  Junction 

73 

Suscol  Creek 

63 

North  Hulchlca 

68 

North  Carneros 

66 

North  of  Napa 

63 

North  of  Yountvllle 

64 

South  of  St.  Helena 

62 

North  of  St.  Helena 

66 

Greenwood 

77 

Tubbs  Island 

67 

Lower  Petaluma  Valley 

69 

Petaluma 

90 

East  of  Petaluma 

72 

South  of  Ramel 

82 

Lower  Sonoma  Valley 

78 

West  of  Sonoma 

67 

Project  Formulation 

Formulation  of  the  North  Bay  Aqueduct  was  based  on 
the  Interrelationship  of  probable  cost  of  water  from  the 
aqueduct,  cost  of  water  from  alternative  sources,  and  payment 
capacity  for  agricultural  water,  all  of  which  factors  were 
discussed  and  evaluated  earlier  in  this  chapter.   These  factors 
were  weighed  for  each  county  within  the  North  Bay  Area,  and 
the  total  projected  1990  requirements  for  supplemental  water 
were  accordingly  reduced  to  a  demand  that  could  reasonably  be 
expected  to  develop  for  service  of  water  from  the  North  Bay 
Aqueduct . 

By  way  of  review,  the  requirements  for  supplemental 
water  within  the  North  Bay  Area  were  estimated  in  Chapter  II 
to  amount  to  about  222,000  acre-feet  per  year  in  1990.   These 
supplemental  water  requirements  are  set  forth  in  Table  19 
by  principal  types  of  use  in  each  county  for  5-year  intervals 
from  1965  to  1990.   The  projection  for  Intermediate  years 
between  I96O  and  1990  enabled  the  development  of  a  more  reason- 
able demand  buildup,  utilizing  data  on  population  projections 
and  on  experience  of  other  similar  agricultural  areas. 
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TABLE   19 

ESTIMATED  ANNUAL  REQUIREMENTS   FOR   SUPPLEMENTAL  WATER 

IN   NORTH   BAY   AREA 

(in  acre-feet) 


Year 
1965  :   1970  :   1975  :   19H0" 


County  and  type 
of  use 


1985 


1990 


Solano  County 
Agrlcultiiral 

Napa  County 
Urban 
Agricultural 

Sonoma  County 
Urban 
Agricultural 

Marin  County 
Urban 
Agricultural 


TOTAL 


18,200   28,000    35,600   42,700 


1,000        2,900        6,000        9,800 
14,000     33,200     27,600 


2,300 

29,200  42,400 


6,000  15,400 

2,000    3,000 


15,100  24,700 
44,500  52,900 


6,000  10,800 
47,500  51,000 


24,500    3^,500 

4,000        5,100 


1,000   16,900  95,200  138,500   177,200  221,700 


Demands  for  water  from  the  North  Bay  Aqueduct  were 
preliminarily  projected,  based  upon  informal  technical  discus- 
sions, with  representatives  of  counties  and  of  local  water  service 
agencies.   During  these  discussions,  the  department  presented 
Information  and  data  on  probable  costs  of  water  and  estimated 
payment  capacities,  outlined  terms  of  contracts  for  water,  and 
received  from  local  interests  a  preliminary  informal  indication 
of  interest  in  water  from  the  North  Bay  Aqueduct.   Following 
these  discussions,  representatives  of  the  counties  and  local 
water  agencies  were  to  submit  letters  indicating  their  interest 
in  contracting  for  water  at  the  indicated  costs. 
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This  section  discusses  the  North  Bay  Aqueduct  re-evalu- 
atlon  studies  prior  to  the  Informal  meetings  and  the  adjust- 
ments resulting  from  the  expression  of  Interest  by  the  local 
agencies . 

Re-evaluatlon  Studies  Prior  to  the 
Informal  Discussions  with  Local  Agencies; 

Studies  on  the  re-evaluatlon  of  the  North  Bay  Aqueduct 
prior  to  the  scheduling  of  technical  discussions  with  the 
various  local  agencies  consisted  generally  of  the  following: 
(l)  the  updating  In  the  office  of  those  data  and  factors  which 
could  have  an  effect  upon  the  water  demand  from  the  North 
Bay  Aqueductj  (2)  review  and  updating  of  basic  data  In  accord- 
ance with  the  latest  Information  available  to  the  department; 
and  (3)  contacts  with  representatives  of  potential  water  users 
throughout  the  North  Bay  Area  to  apprise  them  of  the  preliminary 
results  of  the  studies  and  to  obtain  from  them  any  additional 
data  v;hich  would  assist  the  department  in  conducting  its  studies. 
The  demands  for  water  from  the  North  Bay  Aqueduct  projected  as 
a  result  of  these  studies  are  discussed  in  the  following  para- 
graphs : 

Solano  County.   In  Solano  County,  available  urban 
water  supplies  were  considered  to  be  sufficient  to  meet  the 
projected  1990  urban  requirements.   Therefore,  it  was  assumed 
that  there  would  be  no  Interest  in  urban  water  from  the  North 
Bay  Aqueduct  prior  to  that  time.   In  addition,  as  previously 
mentioned,  those  areas  adjacent  to  the  Solano  Irrigation  District 
were  considered  to  have  an  available  agricultural  water  supply 
from  the  Solano  Project  at  less  cost  than  from  the  North  Bay 
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Aqueduct.   As  a  result,  the  1990  supplemental  water  require- 
ments (42,700  acre-feet)  In  Solano  County  were  reduced  to  a 
demand  of  12,200  acre-feet  per  year  from  the  North  Bay  Aqueduct, 
all  of  which  would  be  for  agricultural  use. 

Napa  County.   With  respect  to  Napa  County,  the  future 
urban  water  requirements  in  upper  Napa  Valley  will  probably 
not  be  served  from  the  North  Bay  Aqueduct  unless  the  responsible 
agencies  are  willing  to  meet  the  relatively  large  cost  of  water 
treatment  and  conveyance.   As  previously  mentioned,  other 
potential  projects,  namely  diversion  from  the  Russian  River 
or  Knights  Valley,  should  be  considered  for  serving  that  area. 
As  a  result  of  these  considerations,  the  1990  requirements 
for  supplemental  water  in  Napa  County  (77,600  acre-feet)  were 
reduced  to  a  demand  of  44,500  acre-feet  per  year  from  the  North 
Bay  Aqueduct.   This  requirement  would  consist  of  both  urban 
and  agricultural  demand  in  about  equal  quantities. 

Sonoma  County .   As  previously  indicated,  it  is  consid- 
ered that  future  urban  water  requirements  in  Sonoma  County  can 
probably  be  furnished  more  economically  by  further  enlargement 
of  the  Russian  River  Aqueduct  of  the  Sonoma  County  Flood 
Control  and  Water  Conservation  District.   For  this  reason, 
no  urban  demand  is  anticipated  from  the  North  Bay  Aqueduct. 
In  addition,  agricultural  lands  lying  generally  north  of 
Petaluma  and  Sonoma  are  not  considered  to  have  sufficient 
payment  capacities  to  warrant  the  purchase  of  North  Bay 
Aqueduct  water.  ,As  a  result,  the  1990  supplemental  water  re- 
quirements far  Sonoma  County  (6l,800  acre-feet)  were  reduced 
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to  a  demand  of  23,600  acre-feet  per  year  from  the  North  Bay 
Aqueduct,  all  of  which  would  be  used  for  agricultural  purposes 
in  southern  Sonoma  County. 

Marin  County.   It  is  Indicated  that  future  urban 
water  requirements  in  Marin  County  can  best  be  met  by  service 
from  the  North  Bay  Aqueduct.   However,  agricultural  lands 
located  in  the  northern  portion  of  the  county  are  not  considered 
as  potential  users  of  water  from  the  aqueduct,  as  the  needs 
for  water  in  that  area  could  be  furnished  more  economically 
from  the  Walker-San  Antonio  Project.   Therefore,  the  1990 
supplemental  water  requirement  in  Marin  County  (39,600  acre- 
feet)  was  reduced  to  a  demand  of  35,300  acre-feet  per  year 
from  the  North  Bay  Aqueduct,  consisting  almost  entirely  of 
urban  use . 

Summary  of  Demands  for  Water  from  North  Bay  Aqueduct. 
The  estimated  demands  for  water  from  the  North  Bay  Aqueduct 
were  projected  for  the  North  Bay  Area  for  5-year  intervals  in 
the  manner  Just  described  for  1990  development.   These  projected 
demands  are  summarized  by  county  in  Table  20. 
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TABLE  20 

PROJECTED  ANNUAL  DEMANDS  FOR  WATER  FROM 
NORTH  BAY  AQUEDUCT 

(in  acre-feet) 


County  and  type  :    Year 

of  use  :  19^5  :  1970  :  1975  :  19^0  ;  1985  :  1990 

Solano  County 

Agricultural     ---  5,200    8,500  10,800  12,200 

Napa  County 

Urban           1,000  2,000  4,500   7,700  12,500  21,000 

Agricultural      ---  2,000  12,000   15,500  19,500  23,500 

Sonoma  County 

Agricultural     14,200   20,500  23,000  23,600 

Marin  County 

Urban           ---  6,600  15,400  24,500  34,500 

Agricultural     400     7OO     8OO  8OO 


TOTAL  1,000   4,000  4o,900  68,300  91,100  115,600 

Adjustment  of  Water  Demand  Pursuant  to 
Expressions  of  Interest  by  Local  Agencies 

The  data  and  information  developed  in  the  re-evaluation 

studies  were  presented  in  a  series  of  meetings  and  discussions 

with  responsible  local  water  agencies  located  within  each  of 

the  four  North  Bay  counties.   The  department  specifically 

requested  that  each  of  these  agencies  express  a  formal  indication 

of  their  position  with  respect  to  the  North  Bay  Aqueduct.   This 

expression  of  local  interest  was  to  serve  as  a  guide  in  the 

determination  by  the  department  as  to  whether  to  continue  with 

advanced  planning  or  to  hold  further  studies  in  abeyance  until 

such  time  as  warranted  by  increased  local  interest.   As  a 

result  of  these  meetings,  the  following  additional  information 

has  been  received  from  each  of  the  counties. 
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Solano  County.   Solano  County  is  definitely  interested 
in  the  North  Bay  Aqueduct,  but  questions  the  economics  and  local 
interest  in  receiving  12,200  acre-feet  of  agricultural  water 
which  is  within  the  payment  capacity  of  certain  areas  as  de- 
termined in  the  re-evaluation  study.  By  letter  dated  April  13, 
1961,  from  the  County  Administrator,  Solano  County  indicated  that 
its  needs  for  water  from  the  North  Bay  Aqueduct  in  1990  are  on 
the  order  of  21,500  acre-feet  per  year  and  that  this  amount  would 
be  entirely  for  municipal  and  industrial  uses  in  the  Benecia- 
Cordelia-Pairfield  area.   Subsequent  evaluation  has  disclosed  that 
an  additional  3*000  acre-feet  annually  might  be  required  for 
municipal  and  industrial  use  in  the  Denverton  area.   In  analyzing 
its  water  requirements,  Solano  County  assumes  that  the  imports  to 
the  City  of  Vallejo  from  the  Solano  Project  and  Cache  Slough 
would  not  be  utilized  in  the  Pairfield-Suisun  area.   This  is  in 
contrast  with  the  assumption  by  the  department  that  the  available 
water  supply  can  be  utilized  throughout  the  service  area.  The 
county  also  contemplates  full  use  of  water  from  the  Solano  Project 
to  meet  its  minimum  contractual  urban  supplies  and  expanding 
irrigation  needs. 

As  a  result  of  comments  from  Solano  County  and  based 
upon  further  analyses,  it  is  indicated  that  the  water  from  the 
North  Bay  Aqueduct  should  be  provided  to  meet  a  demand  of  24,500 
acre-feet  for  municipal  and  industrial  purposes.   Development  of 
the  potential  market  for  irrigation  water  may  be  dependent  upon 
discussions  with  and  analyses  by  the  landowners. 


-55- 


Napa  County.   Napa  County  has  expressed  a  definite 
Interest  in  the  North  Bay  Aqueduct.   However,  by  letter  of 
March  28,  I96I,  from  the  Chairman  of  the  Board  of  Supervisors, 
the  county  has  indicated  that  it  is  not  yet  in  a  position  to 
comment  on  the  amount  of  water  which  the  re-evaluation  study 
indicated  would  be  required.   The  letter  pointed  out  that  the 
county  has  engaged  an  engineer  to  study  its  water  supply  and 
water  requirements,  and  that  when  his  report  is  available  the 
county  will  be  in  a  better  position  to  evaluate  the  department's 
estimate  of  water  requirements.   However,  the  City  of  Napa,  by 
letter  of  April  I8,  I96I,  indicated  interest  in  the  quantity  of 
municipal  and  industrial  water  developed  during  the  re-evaluation 
studies. 

In  light  of  the  foregoing  letters,  the  estimate  by  the 
department  of  23,500  acre-feet  of  agricultural  water  and  21,000 
acre-feet  of  urban  water  demand  from  the  North  Bay  Aqueduct  was 
considered  adequate, 

Sonoma  County.   No  official  comment  was  received  from 
the  County  of  Sonoma.   However,  interests  in  the  southern  portion 
of  Sonoma  County,  and  particularly  those  concerned  with  agri- 
cultural water  supply,  expressed  a  definite  interest  in  the  North 
Bay  Aqueduct.   Consequently,  no  change  was  made  in  the  estimated 
requirements  of  23,600  acre-feet  of  water  for  agriculture, 

Marin  County.   Letters  expressing  interest  in  the 
North  Bay  Aqueduct  were  received  from  the  Marin  Municipal  Water 
District  and  the  North  Marin  County  Water  District,  which  agencies 
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represent  the  bulk  of  the  area  of  potential  water  needs  In 
Marin  County.   Both  water  agencies  generally  agreed  with  the 
estimate  of  the  department  of  a  35*500  acre-foot  demand  In  1990 
for  water  from  the  North  Bay  Aqueduct,   However,  they  did  express 
some  concern  over  the  method  of  repayment  of  cost  of  the  project. 
Inasmuch  as  present  water  supply  development  within  the  county 
is  sufficient  until  about  1975*  and  the  two  agencies  are  rather 
fully  committed  in  terms  of  financial  capacity,  they  would  like 
to  be  in  a  position  to  contract  for  North  Bay  Aqueduct  and 
defer  payment  until  such  time  as  they  need  the  water. 

Summary  of  Potential  Future  Water  Demands,   The  fore- 
going comments  by  local  agencies  on  future  water  requirements  for 
a  portion  of  the  service  area  of  the  North  Bay  Aqueduct  Indicate 
that  the  demands  in  1990  will  probably  be  greater  than  about 
116,000  acre-feet  as  indicated  by  the  economic  analyses.   Re- 
quirements in  Solano  County  may  be  from  12,000  to  25,000  acre- 
feet  greater  than  the  foregoing  estimates  and  additional  urban 
supplies  may  be  desired  in  the  other  counties.   On  the  other 
hand,  the  demands  on  the  aqueduct  will  probably  be  less  than 
the  allowance  of  205,000  acre-feet  per  annum  as  presently 
contemplated  by  the  department  In  the  distribution  of  the  initial 
yield  of  about  4,000,000  acre-feet  from  the  State  Water  Facilities, 
In  view  of  these  circumstances,  it  seems  reasonable  to  make  an 
allowance  for  150,000  acre-feet  to  supply  the  demands  on  the 
North  Bay  Aqueduct  in  1990. 
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Pro.lect  Repayment 

As  an  indication  of  the  approximate  year-to-year  out- 
lay of  money  necessary  to  repay  all  costs  associated  with  the 
delivery  of  water  through  the  North  Bay  Aqueduct,  preliminary 
annual  repayment  analyses  were  prepared  for  each  county  for  the 
major  types  of  anticipated  water  use.   These  repayment  analyses 
are  set  forth  in  Tables  21  and  22. 

It  should  be  pointed  out  that  the  data  shown  in  both 
Tables  21  and  22  represent  typical  repayment  schedules,  having 
been  prepared  for  a  North  Bay  Aqueduct  designed  to  deliver 
115,600  acre-feet  per  year,  whereas  an  annual  demand  of  150,000 
acre-feet  is  considered  more  realistic.   However,  as  may  be  noted 
by  reference  to  Table  11,  the  increase  in  annual  water  delivery 
from  115,600  acre-feet  to  242,000  acre-feet  would  result  in  a 
relatively  small  effect  on  the  canalside  cost  of  water.  There- 
fore, it  is  considered  that  the  repayment  schedules  shown  in 
Tables  21  and  22  are  sufficiently  representative  of  annual  costs 
for  deliveries  through  a  larger  aqueduct.   These  data  can, 

therefore,  be  used  as  a  valid  guide  for  each  of  the  north  bay 
counties  in  arriving  at  a  decision  as  to  whether  further  negotia- 
tions are  desired. 

It  should  be  noted  that  the  repayment  data  shown  In 
Tables  21  and  22  refer  to  canalside  costs,  and  do  not  Include 
costs  of  distribution  and  treatment.   However,  all  costs  of 
delivery  at  canalside  are  reflected,  including  the  increasing 
Delta  water  charge.   The  analysis  also  Indicates  the  higher 
initial  unit  cost  of  water  when  the  demand  is  low  and  the  manner 
in  which  it  decreases  as  the  demand  builds  up.   Similar  repayment 
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analyses  would  be  developed  for  each  contracting  agency  upon 
the  actual  determination  of  the  amount  and  type  of  water 
desired  by  the  agency. 

The  repayment  analysis  shown  in  Table  21  is  based  on 
the  assumption  that  construction  of  the  North  Bay  Aqueduct  will 
be  initiated  in  196^  and  will  be  completed  in  time  to  deliver 
water  to  Napa  County  by  I966  and  to  Marin  and  Sonoma  Counties 
by  about  1972.   The  repayment  analysis  shown  in  Table  22  con- 
siders that  construction  from  Lindsey  Slough  through  Napa  County 
will  be  completed  in  time  to  deliver  water  to  Napa  County  by 
1966,  but  that  the  aqueduct  will  not  be  extended  beyond  Napa 
County  until  1978  in  order  to  deliver  water  to  Marin  and  Sonoma 
Counties  in  198O.   Since  total  annual  charges  to  Solano  and  Napa 
Counties  will  be  the  same  regardless  of  the  timing  of  extension 
of  the  aqueduct  to  Marin  and  Sonoma  Counties,  Table  22  contains 
data  for  those  latter  counties  only. 

Under  this  latter  construction  schedule  the  problem  of 
repayment  for  the  North  Bay  Aqueduct  would  be  substantially 
diminished,  because  timing  of  construction  in  relation  to  the 
timing  of  need  for  supplemental  water  in  various  parts  of  the 
service  area.   Water  is  needed  in  Napa  County  in  the  near  future 
(1966).   However,  because  of  new  supplies  of  water  being  brought 
into  Sonoma  and  northern  Marin  Counties  and  local  development  of 
water  by  the  Marin  Municipal  Utility  District,  it  is  not  impera- 
tive that  water  be  delivered  to  those  counties  in  the  immediate 
future.   It  would  be  possible  to  construct  the  aqueduct  initially 
only  through  Solano  and  Napa  Counties  with  additional  capacity 
for  the  quantity  of  water  that  Sonoma  or  Marin  Counties  may  wish 
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wish  to  contract  for.   Construction  of  the  aqueduct  could  be 
Interrupted  at  Napa  County  and  Its  completion  Into  Sonoma  and 
Marin  Counties  delayed  for  some  agreed  upon  term.   During  this 
Interval  Marin  and  Sonoma  Counties  would  be  required  to  repay 
only  the  capital  costs  and  fixed  maintenance  charges  for  their 
proportionate  share  of  the  reach  of  aqueduct  from  Llndsey  Slough 
to  Napa  County.   The  pumping  facilities  In  Solano  County  could 
also  be  staged  according  to  water  demand. 

When  the  agreed  upon  span  of  years  had  run,  the  re- 
mainder of  the  aqueduct  could  be  constructed  to  serve  Sonoma 
and  Marin  Counties,   This  would  have  the  effect  of  reserving, 
by  contract,  water  for  Sonoma  and  Marin  Counties  to  meet  their 
eventual  need,  as  well  as  the  funds  to  build  the  facilities  to 
convey  the  water.   It  would  delay  the  repayment  of  a  part  of  the 
capital  costs,  until  the  present  supplies  of  water  are  put  to 
use  and  repayment  capacity  based  on  that  use  is  well  developed, 
Solano  and  Napa  Counties  would  benefit  due  to  sharing  costs  for 
the  aqueduct  reaches  in  those  counties  with  Sonoma  and  Marin 
Counties.   The  Delta  water  charge  would  also  be  postponed,  as  it 
applies  only  to  water  actually  delivered. 
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TABLE   21 

TEKTATITK    ANNUAL   REPAYMKNT 

NORTO    BAY   AttimUUCT               , 
CONSTRUCTION   SCHEDULE   NO.     li/ 

{SOLANO   COUNTY   AnRICULTDRAI-  ONLYl 

(In  thousands  of  dollars  unless  otherwise  noted) 

WIKU. 

AnuAL 

TRAMSPOItTATION  CHAHOK 

HAK 

DTITUMOTS 

Capital 

(to<lJ>(  U  June) 

(In  thousands 

Coat 

HlnlBua 

Variable 

DELTA 

TOTAL 

of  acre— feet) 

Component 

OWUl 

ouikn 

WATER   ,/ 
CHABO^ 

ANNUAL 

(As  a  unit  rata) 

Coaiwaent 

Coaponent 

Total 

CHAJtOES 

U) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Ht9-60 

0 

0 

0 

0 

0 

0 

0 

tl 

0 

0 

0 

0 

0 

0 

0 

62 

0 

0 

0 

0 

0 

0 

0 

tl 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6; 

0 

0 

0 

0 

0 

0 

0 

66 

0 

0 

12.7 

0 

12.7 

0 

12.7 

U 

0 

0 

12.7 

0 

12.7 

0 

12.7 

0 

0 

12.7 

0 

12.7 

0 

12.7 

69 

0 

0 

12.7 

0 

12.7 

0 

12.7 

1469.70 

0 

0 

12.7 

0 

12.7 

0 

J5-! 

n 

O.B 

2.7 

12.7 

0.2 

i4.5 

tl 

19.3 

72 

2.1 

7.0 

12.7 

u 

20.2 

30.0 

^ 

1:1 

10.6 

12.7 

24.1 

15.0 

39.1 
47.4 

H.O 

12.7 

1.0 

27.7 

19.7 

24.3 

75 

5.2 

17.3 

12.7 

1.3 

31.3 

55.6 

76 

6.0 

19.9 

12.7 

1.5 

34.1 

28.1 

62.2 

^ 

.6.8 

22.6 

12.7 

1.7 

37.0 

31.8 

68.8 

1:1 

24.9 
26. S 

12.7 

1.9 

39.5 
41.3 

35.1 

74.6 

T979-«o 

12.7 

2.0 

37.4 

78.7 

fl.i 

28.3 

_,    .     .  12.7   - 

.,        .2-1  -  , 

43.1       - 

39.8 

m 

81 

9.1 

30.2 

12.7 

1:1 

45.2 

42.6 

82 

9.6 

31.9 

12.7 

47.0 
48.4 

60.5 

^V-l 

U 

10.0 

Hi 

12.7 

2.5 

63.0 

111.4 

10.4 

12.7 

2.6 

49.9 

65.5 

115.4 

85 

10. s 

lU 

12.7 

2.7 

51.3 

68.0 

119.3 

S6 

11.0 

12.7 

1:1 

2.9 

52.0 

69.3 

121.3 

i^ 

11.3 
11.7 

¥1 

12.7 
12.7 

53.1 

i 

71.2 

124.3 
128.2 

89 

12.0 

12.7 

3.0 

131.2 

K189-90 

12.2 

io'.B 

Aa.2     -      ^ 

3.0 

56.3 

P 

133.2 
133.2 

91 

12.2 

4o  6 

12.7 

3.0 

56.3 

92 

12.2 

«o:6 

12.7 

3.0 

56.3 

76.9 

133.2 

p 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

96 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

^ 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

99 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

19<t<).00 

12.2 

40.6 

12.7 

3,0 

56.3 
56.3 

76.9 
76.9 

133.2 
133.2 

01 

12.2 

40.6 

12.7 

3.0 

02 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

°ol 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

05 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

06 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

S? 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

09 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

200Q-10 

12.2 

404. 

Jig. 7 

XP 

56.3 

76.9 
76.9 

133.2 
133.2 

11 

12.2 

40?? 

12.7 

3.0 

56.3 

12 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

\l 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

15 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

16 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

J? 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

19 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

2019-20 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 
76.9 

133.2 
133.2 

21 

12.2 

40.6 

12.7 

3.0 

56.3 

22 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

1? 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

25 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

26 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

11 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

29 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

?O20. 10 

12.2 

40.6 

,  12.7 

3.0      . 

56.3 

76.9 
76.9 

.   133.2   . 
133.2 

31 

12.2 

im.6 

12.7 

3.0 

56.3 

32 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

iJ 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

35 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

36 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

u 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

12.2 

40.6 

12.7 

3.0 

56.3 

76.9 

133.2 

(1)      Construct 

on  beyond  Hapa  Coun 

ty  deferred  until  1 

970. 

(2)     The  Dslt*  Water  Charge,   as  ahoKn  In  Columi  6,    is  based  upon  $3.50  per  aore-foot  through  12/69;    $11.68  per  a< 
through  6/Bl;   and  »6.30  per  aore-foot   from  7/81   through  6/2038. 

re-foot   from  1/70 
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T*BLK  11  (coimmisD) 

TnriiTiTi  AmnjAL  MrATWiiT 

toum  BAT  AdnnwcT       ,  , 
conntDcnoi  skeduli  io.  i^ 

(»APA  COOWTT  A9RICBLT0RAL  fORTIO») 

(In  thoustjidB  of  dollsrs  unlesB  othanrlse  notad) 

FISCAL 

AmuAL 

TRUI3P0RAn01l  CHMQI 

ISLTi 

TOTAL 

Capital 

NlnlMua 

Tarlabla 

TXAK 

MTITLDIIirTS 

Coat  CM^onant 

OMM 

OMttR 

CHAWB^ 

ASniAL 

(bldinc   In   June) 

( In  thousands 

(Aa  a  unit   rata) 

Co^>onent 

Co^wnent 

Total 

CIAHOIS 

of  acre-feet) 

(1) 

(2) 

(3) 

C) 

(5) 

(6) 

(7) 

1959-60 
61 
62 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

65 

0 

0 

62.6 

0 

62.6 

0 

62 .( 

66 

0 

0 

62.6 

0 

62.6 

0 

62.6 

u 

0 

0 

62.6 

0 

62.6 

a 

62.6 

s 

0 

«2.i 

0 

62.6 

0 

62.6 

69 

0 

0 

62.6 

0 

62.6 

0 

62.8' 

1969-70 

2.0 

16.8 

62.6 

4. It 

83.8. 

.-    9.4 

il-i 

71 

'     'IT   " 

"K.O 

62.6 

IS".*   

123. a 

ii 

1»9.7 

72 

U:t 

62.6 

18.5 

152:7 

198.5 

12 

10.5 

62.6 

22.9 

\Ui 

223.0 

11.7 

98.5 

62.6 

25.5 

241.4 

75 

12.0 

101.0 

62.6 

26.2 

189.8 

56.2 

246.0 

76 

13.0 

109.5 

62.6 

28. t 

200.5 

60.8 

261.3 
270.4 

^ 

13.6 

l5.2 

111.5 

62.6 

29.7 

206.8 

n-i 

119.6 

62.6 

31.0 

213.2 

279.7 
291.4 

1979-80 

15.0 

126.3 

62.6 

32-Z 

221.6 

70.2 

i?-5 

130.  s 

62.6 

226.9 

XW   - 

Ij-'^ 

81 

IS.* 

158.1 

62.6 

I5.H 

236.S'       - 
243.9 

TM 

82 

17.1 

iW.o 

62.6 

37.3 

167.7 

11 

18.0 

151.6 

62  6 

39.3 

il.O 

253.5 

188!4 

18.8 

158.3 

62.6 

261.9 

3SO.3 

85 

19.5 
20.4 

l61t.2 

62.6 

42.5 

251-3 

122.9 

2^:5 

86 

171.8 

62.6 

44.5 

27|.9 

128.5 

i^ 

21.1 
22.0 

177.7 
185.2 

62.6 
62.6 

46.0 
48.0 

295i8 
304.3 
311J 

132? 
138.6 

i4i.6 

148.1 

4*7.9 

89 

22.8 

192.0 

62.6 

49.7 

1989-90 

23  .i 

197. SL 

62  6 

51.3 

45  J,  9 

91 

23.5 

197.9 

52*6 

51.3 

311 :? 

148.1     

-«5?i 

92 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

u 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

95 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

96 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

U 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

99 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

1599-00 

23.5 

197  J 

62,6 

51J 

311.8 

148.1 

45S.9     

-  -              01 

'   23.5 

w^f 

"            52   6 

51.3 

311.8 

148.1        "' 

»59.9 

02 

23.5 

197.9 

62!6 

51.3 

311.8 

148.1 

459.9 

11 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

05 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

06 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.» 

°ol 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

09 
2009-10 

23.5 
23.5 

197.9 
197  J 

62.6 
62.6 

51.3 
51.3 

311.8 
311.8 

148.1 
148.1 

459.9 
459.9 

11 

23.5 

197.9 

--     ^2.1 

51.3 

311.8 

iMa 

ksl:! 

12 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

\l 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

15 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

16 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

11 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

23.5 

197.9 

62.6 

51.3 

311.8 

118.1 

459.9 

19 
201J-£0 

23.5 
21. ■; 

197.9 
197, q 

62.6 

51.3 
51.3 

311.8 

311.8              _ 

148.1 
148.1 

459.9 
459.9 

21 

23.5 

197.9 

62   6 

51.3 

311.8 

-*"i4t:i 

}59:5 

22 

23.5 

197.9 

62:6 

51.3 

311.8 

148.1 

459.9 

11 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

25 

23.5 

197.9 

62.6 

51.3 

311.8 

iM.l 

459.9 

26 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

11 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

29 

2029-'^0 

23.5 
23.  s 

197.9 
197.9 

62.6 

51.3 
51.3 

311.8 
3Hi8 

148.1 
148.1 

459.9 
459.9 

31 

23.5 

197.9 

'     '  62*6 

51.3  ■" 

iiitff 

iw'i    - 

«59.9 

32 

23.5 

197.9 

62  !6 

51.3 

311.8 

148.1 

459.9 

li 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

35 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

36 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

37 

23.5 

197.9 

62.6 

51.3 

311.8 

148.1 

459.9 

3* 

23.5 

197.9 

62^  _ 

51. 3_        _ 

311.8 

148.1 

459.9 

(1)  Con»tructl 

(2)  The  Delta 

on  beyond   Napa  Coun 
Water  Cfiarjie.    ao  she 

y  deferred  until   19 
>im  In  Column  6.    IB 

70. 

baaed  upon  tJ.SO  pel 

'  acre-foot  through 

12/69;   $4.68  per  ao 

re-foot   froa  1/70 

through  6/Bl;   »nd  »6.30  per  acre-foot   from  7/Bl   through  b/203B. 
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TABLE  21    (COHTINnED) 

TEXTATIVE  AtlHUAL  REPAYKENT 

NORTH   BAT  AQUEDUCT           ,  , 
CONSTRUCTION   SCHEDULE  NO.    LV 

{NAPA  COUNTY.    MUNICIPAL  AND  INDU3IHIAL   PORHDH) 

(in  thousands  of  dollars  unless  otherwise  noted) 

FISCAL 

AMHUAL 

TRAKSFORTATIOI  CSAR« 

Capital  Cost  Coaponant 

TSAR 
(Knding   In  June) 

nmTLSMDrrs 

(In  thousands 

MlnlKiB 
OUIlh 

variable 

I*tal 

DXLTA 

TOTAL 

OMkR 

»AT1»     J/ 
ClAItl  ^ 

AnVAL 

of  acr«-f««t) 

Interest 

Principal 

CoBponant 

CoHponent 

ClAMIS 

at  11, 

(1) 

(5) 

(3) 

w 

(5) 

(6) 

(7J 

(8) 

l959-*0 

0 

0 

0 

0 

0 

0 

0 

0 

61 

0 

0 

0 

0 

0 

0 

0 

6 

62 

0 

0 

0 

0 

0 

0 

0 

0 

63 

0 

0 

0 

0 

0 

0 

0 

t 

61 

0 

0 

0 

0 

0 

0 

0 

0 

Repmyaent  starts 

^% 

1.0 

75.0 

12.3 

40.8 

1.6 

129.7 

\\ 

133.2 

13*. 2 

66 

1.2 

75.0 

12.3 

40.8 

1.9 

130.0 

% 

1.4 

75.0 

12.3 

40.8 

2.2 

130.3 

4.9 

135.2 

1.6 

75.0 

12.3 

40.8 

2.5 

130.6 

5.6 

136.2 

69 

1.8 

75.0 

12.3 

40.8 

2.8 

130.9 

%\ 

137.2 

l4o.7 

1969-79 

2.0 

75.0 

12.3 

40.8 

?-2 

131.3 

tl 

S.5 

75.0 

12.3 

4o.8 

t.Q 

132.1 

11.7 

iK:* 
1*8.5 

72 

3.0 

76.5 

12.5 

40.8 

4.7 

I3J.5 

14.0 

12 

i-x 

76.5 

12.5 

40.8 

5.5 

Jil:! 

16.4 

151.7 
154.8 

76.5 

12.5 

40.8 

6.3 

18.7 

75 

t.5 

76.5 

12.8 

40.8 

7.1 

136. « 

139.4 
140.2 

21.1 

158.0 

76 

5.0 

77.9 

40.8 

?:? 

23.4 

162.8 

% 

5-5 

77.9 

12.8 

40.8 

li:I 

165.9 

6.0 

77.9 

12.8 

40.8 

9.5 

141.0 

169.1 

79 

7.0 

77.9 

12.8 

40.8 

11.1 

142.6 

32.8 

175.4 

1979-80 

7-7 

77.9 

12.8 

40.8 

12.2 

143.7 

36.0 

179.7 

Bl 

8.5 

77.9 

79.11 

12.8 

40.8 

13.4 

1«.9 

39lB 

l85:7 

82 

9.5 

13.0 

40.8 

15.0 

148.2 

208.1 

iJ 

10.5 

79.1 

13.0 

40.8 

16.6 

149.8 

66  2 

216.0 

11.5 

79.'* 

13.0 

40.8 

18.2 

151.4 

72  is 

223.9 

§P 

12.5 

79. t 

13.0 

40.8 

19.8 

153.0 
154.5 

94.5 

231.8 

86 

13.5 

79.4 

13.0 

40.8 

21.3 

239.6 

E^ 

15.0 

79.4 

13.0 

40.8 

23.7 

156.9 

251.4 

17.0 

79.4 

13.0 

40.8 

26.9 

l6o.l 

197.1 

267.1 

a       29 

1?.5 

79.4 

13.0 

40.8 

29.2 

162.4 

116.6 

27J.0 

1989-90 

21.0 

.79.4 

IS.  (5 

^,8 

33.2 

166.4 

132.3 

-  ^i^  - 

91 

21.0 

7§.4     

1:3.0 

40. B 

35:s 

^-       lbti.it 

135.3' 

92 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

l§ 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

95 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

96 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

296.7 

97 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

98 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

99 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

-1999-00 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

01 

21.0 

79.4 

13.0 

4o.8 

33.2 

166:4 

132.3 

298. 7 

02 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

S3 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

05 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

06 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

S 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

09 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

298.7 

2009-10 

21.0 

79.4 

13.0 

40.8 

J3-2 

166.4 

132.3 

298.7 

11 

21.0 

7§.4 

13.0 

40.8 

55.  s 

166.4 

l52.5 

258.7 

12 

21.0 

79.4 

13.0 

40.8 

33.2 

166.4 

132.3 

296.7 

.12 

li:8 

79.4 

79.4 

4.4 

13.0 
13.0 

40.8 
40.8 

m 

166'4 

1^;^ 

l^:J 

15 

21.0 

0.7 

40.8 

33.2 

79!  1 

132.3 

211.4 

16 

21.0 

4.4 

0.7 

40.8 

33.2 

79.1 

132.3 

211.4 

17 

21.0 

4.4 

0.7 

40.8 

33.2 

79.1 

132.3 

211.4 

18 

21.0 

4.4 

0.7 

40.8 

33.2 

79.1 

132.3 

211.4 

19 

21.0 

4.4 

0.7 

40.8 

33.2 

79.1 

132.3 

211.4 

2019-20 

21.0 

4.4 

0.7 

40.8 

33.2 

79.1 

132.3 

211.4 

21 

SI. a 

4.4 

0:7 

40.8 

33:2 

79:1 

132:3 

211:4 

22 

21.0 

2.9 

0.5 

40.8 

33.2 

77. » 

132.3 

209.7 

13 

21.0 

2.9 

0.5 

40.8 

33.2 

77.4 

132.3 

209.7 

21.0 

2.9 

0.5 

40.8 

33.2 

77.4 

132.3 

209.7 

25 

21.0 

2.9 

0.5 

40.8 

33.2 

77.4 

132.3 

209.7 
208.0 

26 

21.0 

1.5 

0.2 

40.8 

33.2 

75.7 

132.3 

27 

21.0 

1.5 

0.2 

40.8 

33.2 

75.7 

132.3 

208.0 

28 

21.0 

1.5 

0.2 

40.8 

33.2 

75.7 

132.3 

208.0 

29 

21.0 

1.5 

0.2 

40.8 

33.2 

75.7 

132.3 

208.0 

2(129-30 

21.0 

^■"k 

0.2 

40.8 

33.2 

1\-1 

132.  J 

208.0 

31 

51.0 

l.i 

O.S 

40.8 

33. S 

75.7 

132.3 

SOffTD 

32 

21.0 

0 

0 

40.8 

33.2 

74.0 

132.3 

206.3 

33 

21.0 

0 

0 

40.8 

33. a 

74.0 

132.3 

206.3 

3t 

21.0 

0 

0 

40.8 

33.2 

74.0 

132.3 

206.3 

35 

21.0 

0 

0 

40.8 

33.2 

74.0 

132.3 

206.3 

36 

21.0 

0 

0 

40.8 

33.2 

74.0 

132.3 

206.3 

'i 

21.0 

0 

0 

40.8 

33.2 

7«jO 

132.3 

206.3 

21.0 

0 

0 

40.8 

33.2 

74.0 

132.3 

206.3 

(1)      Constructloi 

1  beyond  Napa  Cour 

ty  deferred  until 

1970. 

(2)     The  Delta  w 

Iter  Charge,   as  a^ 

own  In  ColuMi  7, 

Is  based  upon  $3.50  per  acre-foot  through  12/69;    $4. 

68  per  acre-foot 

fro*  1/70 

through  6/8 

l;   and  $6.30  pel'  e 

ere -foot  from  7/1 

1   through  6/2038. 
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TABLE  21    (COWIKOTD) 

TSITATITX    AJIHUU,   RSPATHDT 

NORTH  BAY  AQUKDDCT        , , 
COKSTRUCnOII  3CKKDUL1  HO.    li/ 

(SORONA  COUim  AaRICULTDIUa  oiaT) 

(In  thouBanda  of  dollar*  unlaaa  otharvlaa  notad) 

FISCAL 

AmCVAL 

TRAHSPORIATIOIl  QWUW* 

hax 

EMTITLniDITS 

Capital 

KlnlMiB 

Variable 

DELTA 

TOTAL 

(In  thouaandB 
of  acpa-faat) 

Coat 

Co^>onant 

>a  a  unit  rata) 

OMUR 
CoHponent 

OftMUt 
Coaponent 

Total 

MATER    ,, 
CHABOE^ 

AKKUAL 
CHAROE^ 

(1) 

(2) 

(3) 

(.») 

(5) 

(6) 

(7) 

l959-*0 

0 

0 

0 

0 

0 

0 

0 

61 

0 

0 

0 

0 

0 

0 

0 

62 

0 

0 

0 

0 

0 

0 

0 

li 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

65 

0 

0 

0 

0 

0 

0 

0 

66 

0 

0 

62.8 

0 

62.8 

0 

62.8 

U 

0 

0 

62.8 

0 

62.8 

0 

62.8 

0 

0 

62.8 

0 

62.8 

0 

62.6 

69 

0 

0 

62.8 

0 

62.8 

0 

62.8 

1969-70 

0 

a  ^  ._ 

a_ 

62.8 

0     

62.a 

'-~ 

71 

0 

0 

62  8 

0 

62.8 

0 

62.8 

72 

5.0 

6A.1 

62  !8 

10.9 

137.8 

23.4 

161.2 

75 

9.0 

115.5 

75.7 

19.6 

210.8 

42.1 

252.9 

12.0 
111.2 

153.9 
182.2 

75.7 
75.7 

26.1 
30.9 

lii:l 

m 

311.9 
355.3 

76 

11 

16.0 

205.2 

221.5 
2111. 1 

75.7 
75.7 
75.7 

311.9 

11:1 

315.8 
338.1 
357.8 

11:1 

88.0 

390.7 
420.3 
445.8 

19.8 

254.0 

75.7 

!:2;? 

lli.l 

92.7 

465.6 

1979-80 

20.5 

_     ^      263.0 

n^-L 

95.9      _ 

SI?-? 

62 

21.3 
22.0 

273.2 

282.2 

75.7 
75.7 

Il6.5 
I48.O 

S^-" 

99.7 
133.6 
l4o.5 

995.1 
539.5 

12 

22.3 

286.1 

75.7 

H8.7 

mois 

1116.  i 

551.0 

22.7 

291.2 

75.7 

119.5 

143.0 
144.9 

llli 

85 

23.0 

295.0 

75.7 

50.2 

1120. 9 

565.8 

86 

23.2 

297.6 

75.7 

50.6 

1123.9 

146.2 

5T0.I 

i^ 

23.J 
23.6 

300.2 
302.7 

75.7 
75.7 

51.1 
51.5 

1127.0 

1129.9 

147.4 
146.7 

574.4 

69 

23.6 

302.7 

75.7 

51.5 

I129.9 

148.7 

5^§-5 

1969-90 

23.6 

302.7 

J5a_ 

^    .     .51.5 

1129.9 

148.7 

tZM 

91 

23.6 

302.7 

75.7 

51.6 

1129.9 

148.7 

5^M 

92 

23.6 

302.7 

75.7 

51.5 

1129.9 

148.7 

llti 

12 

23.6 

302.7 

75.7 

51.5 

1129.9 

146.7 

578.6 

23.6 

302.7 

75.7 

51.5 

1129.9 

148.7 

5l-f 

23.6 

302.7 

75.7 

51.5 

1129.9 

146.7 

578.6 

96 

23.6 

302.7 

75.7 

51.5 

1129.9 

148.7 

5^f-f 

U 

23.6 

302.7 

75.7 

51.5 

1129.9 

148.7 

5^?-f 

23.6 

302.7 

75.7 

51.3 

I129.9 

148.7 

578.6 

l,«Jo' 

23.6 

21.6 

302.7 
102.7 

75.7 
75.1 

51.5 
^  -     .    51.5 

1129.9 
1129.9 

148.7 
148.7 
146.7 

578.6 
578.6 

5^^f 

01 

23.6 

302.7 

75.7 

51.5 

1129.9 

02 

23.6 

302.7 

75.7 

51.5 

1129.9 

146.7 

578.6 

§2 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

5^i-f 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

5^i-! 

05 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

578.6 

ol 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

"l-f 

°o^ 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

5^M 

23.6 

302.7 

75.7 

51.5 

429.9 

146.7 

S'^g-f 

09 

23.6 

302.7 

75.7 

51.5 

429.9 

146.7 

578.6 

- 

2009-  10 

23.6 

102.7 

75.7 

51.5    .    .. 

429.9 

148.7 

578,6       

11 

23:6 

302.7 

75.7 

51.5 

429.9 

148.7 

fJ-i 

12 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

578.6 

11 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

^''l-^ 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

578.6 

15 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

578.6 

16 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

lllf 

\l 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

578.6 

m 

23.6 

302.7 

75.7 

51.5 

429.9 

146.7 

578.6 

19 
2019-eo 

75.7 

75.7               J 

51.5 

51.5 . 

429.9 

148.7 
148.7 

578.6 
578.6 

21 

23  6 

302.7 

75.7 

51.5 

429.9 

148.7        ^" 

578.6 

22 

23.6 

302.7 

75.7 

51.5 

1129. 9 

148.7 

^''H 

12 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

578.6 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

"M 

25 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

S'^g-^ 

26 

23.6 

302.7 

75.7 

51.5 

429.9 

148,7 

5■'^^ 

11 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

S'^S-f 

23.6 

302.7 

75.7 

51.5 

429.9 

146.7 

"§1 

29 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

578.6 

- 

2029-10 

23.6    

302.7 

.   75.1    .   .       . 

51.5 

429.9 

lit:? 

57? -6 

31 

23.6 

302.7 

75.7 

51.5 

429.9 

32 

23.6 

302.7 

75.7 

51.5 

429.9 

146.7 

^■^•f 

^2 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

"M 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

^'''g-f 

35 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

^If-^ 

36 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

5^f 

'^ 

23.6 

302.7 

75.7 

51.5 

429.9 

148.7 

"8.6 

23.6 

302.7 

.   -      .75.7 

51.5 

429.9 

148.7 

578.6 

11)     Conatruct 

Ion  barond  Napa  Com 

nty  dafarrad  until   : 

970. 

(2)     Tha  Delta  Watar  Charga,  aa  ahom  In  Colusi  •,    1»  baaad  upon  »3.50  par  aora-foot  through  12/69;  ♦".DO  par  a 
through  6/8li  and  $6.30  par  aora-foot  Crom  7/81  through  6/2038. 

era-foot  froa  1/70 

-6U- 

TABLE  21    (COmiTOED) 

TOfTATIVE   ANNUAL   REPAYMBn' 

NORTH   BAY   AwmXJCT           ,  , 
COMTROCnON   3CHEDULK  NO.    li/ 

(NAHm  COODTI  iranciPAL  AND  DIDraTRIAL  ONLT) 

(In  thouunda  of  dollan  uiUaai  otharwlaa  notad) 

HSCAL 
YEAR 
(Sndlng  Iji  Juna] 

ANNUAL 
ENTITLDIDITS 
(in    thousand! 
of  acra-feet) 

IRA1I3P0IITAI10N  CHAJiai 

mutk 
WATER,, 

TOTAL 

AnruAL 

CHAROKS 

Capital  Coat  Ooaponent 

MlnUuB 

oauR 

Coaponont 

variable 
OJeNU 
CoBponent 



Total 

Intareat 
at   4« 

Principal 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

1959-60 

0 

0 

0 

0 

0 

0 

Q 

0 

0 

Q 

61 
62 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
0 
0 

0 

0 
164.5 
164.5 

0 
0 

26.9 
26.9 

0 

0 

0 

69.2 

0 
0 
0 
0 

0 
0 

191.* 

260.6 

0 

0 
0 
0 

0 
0 

191.4 

260  6 

u 

0 

164.5 

26.9 

69.2 

0 

260.6 

0 

260  6 

0 

164.5 

26.9 

69.2 

0 

260.6 

0 

260  6 

69 

0 

164.5 
1?8,S 

26.9 

69.2 

0 

260.6 

0 

26o!6 

1909-7° 

0 

'^■'k 

69.2 

0 

300.5 

0 

300  5 

71 

0 

242.9 

39.8 

69.2 

a 

447!  9 

0 

SfH — 

454  5 

72 

1.4 

323.5 

53.0 

69.2 

2.2 

6.6 

11 

3.4 
5.4 
7.0 

323.5 
323.5 
323.5 

53.0 
53.0 
53.0 

93.3 
93.3 
93.3 

i:5^ 
11.0 

475.2 

15.9 

491.1 
503.6 

513  6 

76 

9.0 

326.0 

53.4 

93.3 

14.2 

486.9 

529.0 

538.4 

1                      77 
78 

10.5 

326.0 

53.4 

93.3 

16.6 

489.3 

49!  1 

12.6 

326.0 

53.4 

93.3 

19.9 

492.6 

60.0 

552.6 

1979-80 

14.1 
16.1 

326.0 
■526.0 

53.4 
^3.4 

93.3 

93.3 

22.3 

2^.5 

495.0 
498.1 

_66.0 

75.3 

561.0 

573  4 

81 
82 

17.7 

32fa.0 

53.4 

9i.3 

\i.o 

500'* 

—    kli 

5S3T5 

19.7 

328.4 

53.8 

93.3 

31.1 

506.6 

124.1 

630.7 
646.5 
658.3 

1                    83 
84 

11 

u 

1989-90 

21.7 
23.2 

328.4 
328.4 

53.8 
53-8 

93.3 
93.3 

i^:i 

509.8 
512.1 

l46'.2 

25.3 

328.4 

"•8 

93.3 

40.0 

515.5 
518.6 
521.0 

159.4 

674.9 

1^:^ 

328.4 
328.4 

53.8 
53-8 

93.3 
93.3 

43.1 
45.5 

172.0 
181.4 

690.6 
702.4 

31.3 

328.4 

53.8 

93.3 

49.4 

524.9 

197.2 

722.1 

33.3 
35,3 

328.4 
328.4 

53.8 
53.8 

93.3 
93.3 

52.6 
55.8 

528.1 
531.3 

209.8 

222.4 

737.9 
753  7 

91 

35.3 

328.4 

53-8 

93.3 

55:8 

531.3 

222.4 

753.7 

92 

i 

99 

,35  .J 
35.3 
35.3 

328.4 

53.8 

93.3 
93.3 
93.3 

55-8 
55.^ 
55.8 

531.3 

222.4 
222.4 

753.7 

35.3 

328.4 

53-i 

93.3 

55.8 

531.3 

222.4 

753.7 

35.3 

328.4 

^■1 

93.3 

55.8 

531.3 

223.4 

753.7 

35.3 
35.3 
35.3 

328.4 
328.4 
328.4 

53.8 
53.8 
53.8 

93.3 
93.3 
93.3 

"•8 
55.8 
55.8 

531.3 
531.3 
531.3 

222.4 
222.4 
222.4 

753.7 
753.7 
7»3.7 

1999-00 

35-3 

328.4 

53.8 

93.3 

RS  R 

531.3 

222.4 

753-7 

01 

53.5 

358TI 

53  B 

93:3 

55.8 

531.3 

222.4 

755.7 

02 

35.3 

328.4 

53.8 

93.3 

55.8 

531.3 

222.4 

753.7 

22 

35.3 

328.4 

53.8 

93.3 

55.8 

531.3 

222.4 

753.7 

35.3 

328.4 

53.8 

93.3 

55.8 

531.3 

222.4 

753.7 

05 

35.3 

328.4 

53.8 

93.3 

55.8 

531.3 

222.4 

753.7 

06 

35.3 

328.4 

53.8 

93.3 

55.8 

531.3 

222.4 

753.7 

07 

35.3 

328.1 

53.8 

93.3 

55.8 

531.3 

222.4 

753.7 

08 

35.3 

328.4 

53-8 

93.3 

55.8 

531.3 

222.4 

75377 

09 

35.3 

328.4 

53-8 

93.3 

55.8 

531.3 

222.4 

753.7 

2009-10 

35.3 

328.4 

53.8 

93.3 

55.8 

531.3 

222.4 

lihl 

11 

35.5 

5'§-? 

"•» 

93.3 

55.8 

531.3 

222.4 

753.7 

12 

35.3 

328  •? 

53.8 

93.3 

55.8 

531.3 

222.4 

753.7 

13 

35.3 

328.4 

53.8 

93.3 

m 

339  i 

753.7 

J013-1* 

35.3 

328.4 

53.8 

93.3 

252  .'4 

753.7 

15 

35.3 

163.9 

26.8 

93.3 

55.8 

222.4 

562.2 

16 

35.3 

163.9 

26.8 

93.3 

55.8 

339.8 

222.4 

562.2 

:         1^ 

35.3 

163.9 

26.8 

93.3 

55.8 

339.8 

222.4 

562.2 

35.3 

163.9 

26.8 

93.3 

55.8 

339.8 

222.4 

^■l 

19 

35.3 

163.9 

26.8 

93.3 

55.8 

339.8 

222.4 

562.2 

2Q12z2fl-  . 

21 

35.3 

i?q.7 

21  .2 

93.3 

55.8 

300.0 

222.4 

522.4 

35.3 

85.5 

i4.o 

93.3 

55:8 

248.6 

222.4 

471.0 

22 

35.3 

4.9 

0.8 

93.3 

55.8 

154.8 

222.4 

377.2 

23 

35.3 

4.9 

0.8 

93.3 

55.8 

154.8 

222.4 

377.2 

24 

35.3 

4.9 

0.8 

93.3 

55.8 

154.8 

222.4 

377.2 

25 

35.3 

.2^? 

0.8 

93.3 

55.8 

154.8 

222.4 

377.2 

26 

35.3 

0.4 

93.3 

55.8 

151.9 

222.4 

374.3 

1^ 

35.3 

2.4 

0.4 

93.3 

55.8 

151.9 

222.4 

374.3 

35.3 

2.4 

0.4 

93.3 

55.8 

151.9 

222.4 

374.3 

29 

35.3 

2.4 

0.4 

93.3 

55.8 

151.9 

222.4 

374.3 

2022-30 

35.3 

-2jl 

0.4 

93.3, 

^.-._._5i.6 

aai.9  

222.4 

374.3 
374.3 

3i 

35.3 

^  'irs — 

0.4 

93.3 

55t8 

151.9 

149.1 

222.4 

32 

35.3 

0 

0 

93.3 

55.8 

222.4 

371.5 

i2 

35-3 

0 

0 

93.3 

55.8 

149.1 

222.4 

371.5 

35.3 

0 

0 

93.3 

55.8 

149.1 

222.4 

371.5 

35 

35.3 

0 

0 

93.3 

55.8 

1*9.1 

222.4 

371.5 

36 

35.3 

0 

0 

93.3 

55.8 

149.1 

222.4 

371.5 

il 

35.3 

0 

0 

93.3 

55.8 

149.1 

222.4 

371.5 

35.3 

0 

0 

93.3 

55.8 

149.1 

222.4 

371.5 

(1)     Construct 

ton  beyond  Napa  C< 

)unty  deferred  unt 

il   1970. 

' 

(2)     The  Delta  Water" Charge,   as  ahoWn  In  Column  7.    la  baaed  upon  $3-50  per  acpe-foot  through  12/69;   $ 
through  6/81;   and  $6.30  per  acre-foot  from  7/Bl   through  6/2036. 

4.68  par  acra-foo 

t  fro«  1/70 
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TDBLE  22 

TEXTATIVX  AKUnAL  MPAYKQIT 

won™    BAY   A4UID0CT           ,  / 
COIOTOUCTION   SCHEDULE   HO.    2^ 

(SOHOIIA    COUHTY  AORICULTUBAL   OICLY) 

(In  thouaands  of  dollars  unleaa  otherwise  noted) 

♦I3CA1 

<UDrou 

TRANSrORTATIOM  CRAIiaX 

DEXTA 

TOTAL 

TXAK 

omTLomrs 

Capital 

WATER   ,, 
CHAROE?/ 

ANNUAL 

(bl«ljl<   la  Jun*) 

(Iji  thouSAnds 

Coat 

niBimm 

Variable 

CHAXOKS 

or  acr*-f*«t) 

CoBponent 
Aa  a   unit   rats) 

0UIU< 
Coaponant 

(MkHUt 
Coaponent 

Total 

(1) 

(2) 

(3) 

(1> 

(5) 

(6) 

(7) 

l»5»-60 

0 

0 

0 

0 

0 

0 

0 

61 

0 

0 

0 

0 

0 

0 

0 

62 

0 

0 

0 

0 

0 

0 

0 

tl 

0 

0 

0 

0 

0 

0 

0 

0 

s 

0 

0 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

62.8 

0 

62.8 

0 

62.8 

u 

0 

0 

62.8 

0 

62.8 

0 

62.8 

0 

0 

62.8 

0 

62.8 

0 

62.8 

69 

0 

0 

62.8 

0 

62.8 

0 

62.8 

1969-70 

0 

0 

62.8 

0 

62.8 

0 

62,8 

n 

0 

0 

62.8 

0 

62. B 

0 

62,8 

72 

0 

0 

62.8 

0 

62.8 

0 

62.8 

?i 

0 

0 

62.8 

0 

62. B 

0 

62.8 

0 

0 

62.8 

0 

62.8 

0 

62.8 

75 

0 

0 

62.8 

0 

62.8 

0 

62.8 

76 

0 

0 

62.8 

0 

62.8 

0 

62.8 

u 

0 

0 

62.8 

0 

62.8 

0 

62.8 

0 

0 

62.8 

0 

62.8 

0 

62.8 

1979-«0 

0 

0 

62.8 

0 

62.8 

0 

62.8 

i-° 

85.6 

62.8 

10.9 

1^?-? 

23.1 

182.7 

HI 

5.0 

15'. 4 

V5.7 
71.7 

IS. 6 

«9.3 

12.1 

291.1 
382.8 
I39.I 
185. 2 

82 

3:J 

205.1 

26.1 

307.2 

75.6 

iJ 

213.0 

75.7 

30.9 

319.6 

89.5 

U.0 

273.  B 

75.7 

31.9 

381.1 
113.1 
138.1 

100.8 

Si 

\a 

299.5 

75.7 

38.2 

110.2 

523.6 

B6 

321.7 

75.7 

11.0 

118.1 

lif:? 

1^ 

19.8 

338.8 

75.7 

13.2 

157.7 

121.7 

20.5 

350.8 

75.7 

11.7 

171.2 
186.7 

129.2 
131.2 

600.1 

89 

21.3 

361.5 

75.7 

16.5 

620.9 

638.6 

1*9-90 

22.0 

376.5 

75.7 

18.0 

500.2 

138.6 

91 

22.3 

3Bl.fi 

75.7 

18.7 

506.0 

110.5 

6U6.5 

92 

22.7 

388.5 

75.7 

19.5 

513.7 

113.0 
111.9 

656.7 

u 

23.0 

393.6 

75.7 

50.2 

519.5 

661.1 

23.2 

^■x 

75.7 

50.6 

523.3 

116.2 

i??:i 

95 

23. » 

75.7 

51.1 

527.2 

117.1 

96 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

IJ 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

99 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

1999-00 

23.6 

103.9 

75.7 

51.5 

531.1 

11B.7 

679.8 



01 

S5.6 

103.9 

75.7 

51.5 

531.1 

lis:) 

679.8 

02 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

11 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

23.6 

103.9 

.75.7 

51.5 

531.1 

118.7 

679.8 

05 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

06 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

u 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

09 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

200<».10 

21.6 

103.9 

75.7 

51.5 

531.1 

lia.7 

§79.8 

11 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

^79.8 

12 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

11 

23.6 

103.9 

75.7 

51.5 

531.1 

1I8.7 

679.8 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.5 
679.8 

11 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

\l 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

19 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

2019-20 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

5"-§ 

SI 

23.6 

103.9 

75.7 

51.5 

531.1 

lis. 7 

«79.8 

22 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

11 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

25 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

26 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

u 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

29 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

i^'-i 

2029-10 

23.6 

101.9 

75.7 

51.5 

531.1 

118.7 

679.8 

31 

23:« 

103.9 

75.7 

51.5 

531.1 

118.7 

279.5 

32 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

i2 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

ii 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

iJ 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 

23.6 

103.9 

75.7 

51.5 

531.1 

118.7 

679.8 



(1)     Conttruotlo 
hr)    Tha  Dalti  V 

n  b«7ond  Map*  Count 

r  defsrrsd  until   197 

8. 

/ 

•ter  Charga,   aa  aho 

m   In  Coluan  6,    Is  based  upon  $3*50  per  acre-foot  throu^ 
ra-foot   from  7/Bl   through  6/2038. 

2/69;   $1.68  per  acr 

e-foot   fro*  1/70 

throu^  6/E 

1;   and  $6,30  par  ac 
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> 

TABLE  22    (CONTINnKD) 

TENTATIVE   ANNUAL   REPAYMENT 

nor™  bay  ACJOETOCT               . 
CONSTRUCTION  SCHEDULE   NO.    2i/ 

(MARIN  COUNTY   MUNICIPAL  AND   INDUSTRIAL  ONLY) 

(in  thousands  of  dollars  unless  otherwise  noted) 

FISCAL 

imniAL 

TRANSPORTATION  CKAROE 

DELTA 

TOTAL 

Capital  Cost 

Conponent 

Mlnlwuia 

Variable 

TEAR                        KimTLEMENTS 

OtMUl 
Component 

OimR 
Component 

HATER  ,, 

craroeS/ 

ANNUAL 
CHAR0E3 

BndlJig    In  June) 

(In  thousands 

of  acre-feet) 

Interest 
at  1* 

Principal 

Total 

(1) 

(2) 

(3) 

(1) 

(5) 

(6) 

(7) 

(8) 

1959-60 

0 

0 

0 

0 

0 

0 

0 

0 

61 

0 

0 

0 

0 

0 

0 

0 

0 

62 

0 

0 

0 

0 

0 

0 

0 

0 

13 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

65 

0 

164.5 

26.9 

0 

0 

191.4 

0 

191.4 

66 

0 

164.5 

26.9 

69.2 

0 

260.6 

0 

260.6 

u 

0 

161.5 

26.9 

69.2 

0 

260.6 

0 

260.6 

0 

161.5 

26.9 

69.2 

0 

260.6 

0 

260.6 

69 

0 

161.5 

26.9 

69.2 

0 

260.6 

0 

260.6 

1969-70 

0 

161.5 

26.9 

69.2 

0 

260.6 

0 

260.6 

71 

0 

164.5 

26.9 

69:2 

0 

260:6 

0 

2So:s 

72 

0 

167.0 

27.3 

69.2 

0 

263.5 

0 

263.5 

73 

0 

167.0 

27.3 

69.2 

0 

263.5 

0 

263.5 

71 

0 

167.0 

27.3 

69.2 

0 

263.5 

0 

263.5 

75 

0 

167.0 

27.3 

69.2 

0 

263.5 

0 

111:5 

76 

0 

169.5 

27.7 

69.2 

0 

266.4 

0 

77 

0 

203.8 

ll:l 

69.2 

0 

306.3 

0 

306.3 

78 

0 

217.9 

69.2 

0 

357.7 

0 

357.7 

1979-^0 

0 

326.0 

53.1 

69.2 

0 

448.6 

0 

448.6 

16.1 

326.0 

53.1 

93.3 

25.4 

498.1 

15-3 

573.4 

81 

17.7 

326.0 

53.1 

93.3 

28.0 

500.7 

82. B 

583.5 

82 

19.7 

328.1 

53.8 

93.3 

31.1 

506.6 

121. 1 

630.7 

u 

21.7 

328.1 

53.8 

93.3 

31.3 

509.8 

im 

646.5 

23.2 

328.1 

53.8 

93.3 

36.6 

512.1 

658.3 

85 

25.3 

328.1 

53.8 

93.3 

40.0 

515.5 

159.1 

674.9 

86 

27.3 

328.1 

53.8 

93.3 

43.1 

518.6 

172.0 

690.6 

u 

28.8 

328.1 

53.8 

93.3 

45.5 

521.0 

181.1 

702.4 

31.3 

328.1 

53.8 

93.3 

49.4 

521.9 

197.2 

722.1 

89 
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CHAPTER  IV.   FUTURE  WATER  DEVELOPMENT  IN 
NORTH  BAY  AREA 

As  defined  in  Chapter  I,  the  North  Bay  Area  includes 
those  portions  of  the  counties  of  Marin,  Sonoma,  Napa,  and  Solano 
which  drain  Into  the  San  Francisco  Bay.   This  area  Is  considerably 
larger  than  the  area  proposed  to  be  served  from  the  North  Bay 
Aqueduct,  as  described  In  Chapter  III. 

The  responsibilities  and  obligations  of  the  Department 
of  Water  Resources  to  formulate  plans  for  the  development  and 
utilization  of  the  water  resources  of  the  State  In  a  manner  most 
beneficial  to  the  people  of  the  State  are  clearly  set  forth  In 
the  statutes  and  by  various  legislative  actions.  As  Indicated  in 
Chapter  I,  the  department  recognizes  this  obligation  by  Indicating 
that  one  of  the  objectives  of  the  re-evaluation  study  is  to 
recommend  future  water  supply  development  for  the  entire  North 
Bay  Area  in  addition  to  the  re-evaluation  of  the  North  Bay  Aqueduct, 

As  described  in  Chapter  III,  the  North  Bay  Aqueduct 
was  formulated  on  the  basis  of  available  information  and  dis- 
cussion with  local  interests.  The  aqueduct  capacity  selected 
would  best  serve  the  needs  for  water  In  only  a  portion  of  the 
North  Bay  Area.   With  regard  to  near-future  water  needs,  it  is 
recognized  that  certain  local  projects  and  imports  from  the 
Russian  River  could  develop  water  at  a  lower  unit  cost  than  water 
from  the  North  Bay  Aqueduct  in  the  areas  at  distances  from  and 
substcintially  higher  elevations  than  the  aqueduct.   It  is  also 
recognized  that,  with  respect  to  long-range  water  requirements. 
Imported  water  from  the  Russian  and  Eel  River  Basins  will 
necessarily  supplement  the  North  Bay  Aqueduct  for  service  of  the 
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North  Bay  Area  beyond  1990.   However,  it  is  considered  that  the 
North  Bay  Aqueduct  is  the  initial  feature  of  a  water  resource 
development  program  for  the  North  Bay  Area,   The  first  stage 
development  will  provide  water  service  primarily  to  southern 
Solano,  Napa,  and  Sonoma  Counties  and  to  the  urban  areas  of 
Marin  County.   Formulation  and  timing  of  the  projects  to  follow 
the  North  Bay  Aqueduct  will  require  additional  detailed  studies 
by  the  department.   These  studies  are  currently  in  progress. 

Data  and  information  presented  in  Chapter  III  indicate 
that  a  Knights  Valley  Project  could  serve  water  to  upper  Napa 
Valley  for  about  $20  to  $25  per  acre-foot;  the  Walker-San  Antonio 
Project  could  serve  water  in  the  Petaluma  area  for  about  $27 
per  acre-foot;  and  water  in  the  Russian  River  could  be  firmed- 
up  from  either  Dry  Creek  Project  or  an  enlarged  Coyote  Valley 
Project  for  about  $7.50  to  $9.50  per  acre-foot  in  the  Russian 
River,   The  cost  of  water  developed  and  imported  from  the  Eel 
River  (English  Ridge)  would  vary  widely  with  the  size  of  project 
and  the  rate  of  buildup  in  use  of  the  developed  supplies. 
Immediate  utilization  of  a  firm  water  supply  of  300,000  acre- 
feet  annually  upon  completion  of  the  project  would  result  in 
costs  of  about  $8,50  per  acre-foot  in  the  Russian  River,   This, 
of  course,  would  be  an  entirely  unrealistic  premise,  as  the 
demand  for  full  project  yield  would  build  up  over  a  period  of 
years. 

Additional  studies  are  necessary  on  these  projects, 
particularly  with  respect  to  coordination  of  their  operation 
with  existing  and  proposed  near-future  facilities.   In  addition, 
water  development  projects  on  the  Eel  River  must  include  con- 
sideration of  the  water  requirements  in  the  North  Coastal  Area 
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as  well  as  the  North  Bay  Area.   In  this  regard,  studies  of  the 
development  of  the  Eel  River  for  both  the  North  Coastal  and 
North  Bay  Areas  have  been  in  progress  by  the  department  since 
1957.   These  studies  have  received  added  emphasis  with  the 
passage  of  Senate  Concurrent  Resolution  No,  47  by  the  I96I 
Legislature,   This  resolution  requests  the  department  to  proceed 
as  quickly  as  feasible  to  make  a  comprehensive  survey  of  the 
Eel  River  watershed  area  in  relation  to  the  water,  flood  control, 
and  watershed-management  needs  of  the  eight  counties  which  are 
members  of  the  Eel  River  Flood  Control  and  Water  Conservation 
Association. 

Upon  completion  of  the  foregoing  studies  by  the  de- 
partment, recommendations  will  be  made  with  respect  to  staging 
and  timing  of  construction  of  water  development  projects  (in 
addition  to  the  North  Bay  Aqueduct)  to  meet  the  needs  for  supple- 
mental water  for  the  entire  North  Bay  Area,   In  view  of  the 
indicated  water  needs  and  the  timing  of  those  needs,  the  North 
Bay  Aqueduct  is  clearly  indicated  as  the  initial  feature  in  a 
comprehensive  water  development  program,  which  will  eventually 
provide  a  solution  to  the  water  problems  in  the  North  Bay  Area. 

The  North  Bay  Aqueduct  is  now  authorized,  has  a 
dependable  water  supply,  and  funds  are  available  for  its  con- 
struction.  No  other  source  of  water  now  under  consideration 
meets  those  tests.   The  water  supply  and  funds  will  be  available 
until  December  31,  I963,  after  which  time  they  will  be  subject 
to  requirements  of  other  areas  desiring  service  from  the  State 
Water  Facilities, 
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CHAPTER  V.   CONCLUSIONS  AND  RECOMMENDATIONS 

As  a  result  of  field  Investigation,  discussions  with 
local  interests,  suid  study  and  analysis  of  available  data 
concerning  water  requirements  and  costs  of  water  supplies 
available  to  the  North  Bay  Area,  the  following  conclusions  and 
recommendations  are  made. 

Conclusions 

1.  The  North  Bay  Aqueduct  is  the  most  feasible 
initial  development  to  meet  near-future  requirements  for 
supplemental  water  in  the  North  Bay  Area.   The  aqueduct 
should  be  placed  under  construction  immediately  to  ensure 
the  delivery  of  water  to  Napa  Coxmty  by  I966.   As  a 
minimum,  the  aqueduct  should  be  constructed  initially  from 
Lindsey  Slough  to  the  vicinity  of  Napa  to  provide  service 
to  Solano  and  Napa  Counties,  with  provision  for  capacity  to 
permit  later  extension  westerly  to  Marin  and  Sonoma 
Counties. 

2.  Local  projects,  such  as  the  Knights  Valley  and 
the  Walker-San  Antonio  Projects,  and  import  projects, 
such  as  the  Dry  Creek  and  English  Ridge  Projects  with 
subsequent  diversion  from  the  Russian  River,  are  complementary 
rather  than  alternatives  to  the  North  Bay  Aqueduct.   These 
projects  should  be  considered  for  development  of  supplemental 
water: 
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a.  For  the  portions  of  the  North  Bay  Area 
where  service  from  the  North  Bay  Aqueduct  would  be 
too  costly,  prior  to  1990;  and 

b.  For  the  entire  North  Bay  Area  subsequent 
to  1990. 

Reconunendatlons 


It  is  recommended  that  representatives  of  the  four 
north  bay  counties  and  of  water  agencies  within  those  counties, 
after  a  careful  study  of  this  report,  together  with  such  other 
data  as  may  be  available,  indicate  to  the  department  their 
intentions  as  to  whether  to  proceed  with  negotiations  looking 

toward  the  execution  of  contracts  for  purchase  of  water  from  the 
North  Bay  Aqueduct. 
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